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GUTH GRATELITE CEILINGS GO UP WITH EASE 


Louver Diffuser’ 


EASY!...T0O INSTALL Each operation is completed in seconds: The ''slip-fit’’ Una-Tees 
1 snap together with Tee Joiners 1-A. Spacer Bars 2 snap 
into slotted Una-Tees. Tee Connectors 3 form ‘‘clutch-tight”’ 
connection between Una-Tees and Spacer Bars. Sliding 
Hangers 4 use only one screw at top to carry the load...and 
offer almost complete vertical or horizontal adjustment! Wall 
Clips 5 secure Una-Tees to walls. Corner Trim 6 snaps in 
place to make square corners. Contractors tell us that 
GrateLite Ceilings require 0.06 to 0.09 man-hours per sq. ft. 
GrateLite Panels 7 drop into place... your choice of 2’ x 2’ 
module Non-Combustible GrateLite...16”x 48” module Stand- 
ard or Mystic GrateLite**. For round or curved perimeters — 
Una-Tees 1 can be bent to fit and may be cut to any length 
u required. Four-sided support assures permanent alignment of 


RELAMP AND CLEAN 


1B E W Union made and wired 


all panels. To relamp or clean, remove each panel separately. 


WRITE FOR FREE GRATELITE SGROCHURES 


LIGHT imcG 
since 1902 THE EDWIN F. GUTH CO. 2615 Washington Bivd., Box 7079, St.Louis 77, Mo. 
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the coupon for laiest Sasety Switch Bulletin 


Square D Company, Dept. SA-133 
1601 Mercer Road, Lexington, Kentucky 


Please send me your latest SAFETY SWITCH BULLETIN 


NAME__ 


COMPANY 


ADDRESS. 


CITY. ZONE_____ STATE 


THE ONLY COMPLETELY SAFE 
SWITCH HAS 
VISIBLE BLADES! 


Square D gives you Safety you can See! 


e The men who pull the switches will tell you what 
can happen when a switch, believed to be open 
—isgn’‘t. A lot of things can happen—and every one 
of them is bad. Personnel safety is in jeopardy. 
Motors can single-phase. Machinery and work can 
be damaged. Down-time can skyrocket. 

Doesn't it make sense to insist on Visible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction — plus a lot of other perform- 
ance advantages? Evidently it does, because 
Square D switches have never been out of first 
place in more than 50 years! 


They cost no more... why settle for less? 


wherever electricity is distributed and controlled 
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“ECONOFLOOD”’ 


Available in five beam spreads 


Feature for feature, Dollar for Dollar, 
“Econofiocod’’ Floodlight is a Tremendous Buy! 


reversing fixture for easy relamp. £conoflood”’ is intensely brilliant because an exclusive, self-centering 


ing. Fixture snaps back into pre- inner reflector augments the primary Alzak* reflector. Has positive, 


forward. Jocked-in precision aiming, 180° horizontal and vertical scales. It’s a 

os new high in floodlight efficiency . . . a product of Appleton’s new 

Absolute minimum condensation Lighting Laboratory. 

through air-moisture vent and ° 

filter wick! Easy, flexible installation; versatile, interchangeable accessories. 


Completely weatherproofed! Parts of quality stainless steel and pressure cast aluminum. Five 


Fineet cormosion-resisting mate- efficient beam spreads cover all requirements, including plant security, 
efficiency! ; sports areas, billboards and parking-shopping centers. 


Easy, easy maintenance! 


Sold through franchised distributors only 


Also Manufacturers of: 


WRITE TODAY FOR 
BULLETIN EFL-9S60 LE ON Proof 


“ST” Series 
Connectors 


* A proprietary term of the ele ctric company Automatic 


Aluminum Company of America Reelites 


1701 Wellington Avenue, Chicago 13, Illinois 
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Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 
tion and maintenance. 


60TH YEAR * NOVEMBER 1960 


Sidelights 
Washington Report 
Color, a new Dimension in Lighting, An Editorial 


480/277 Volts in an Office Building 
By J. F. McPARTLAND—A close look at the modern electrical instal- 
lation serving light and power loads in Pittsburgh’s Gateway No. 4. 


Modern Methods Speed Underground Duct Work 
Streamlined materials handling techniques accelerate installation of 
multi-tier banks of fiber conduits at Chicago’s International Airport. 
Estimating Forum—VI 
By RAY ASHLEY—The standard labor unit. 


Electrical Features are Hotel Plus Values 
By JAMES CONNOR—Details on new $6-million hotel in Portland, 
Ore. 

Electric Heating Forum No. 5 
Sidewalk snow melting; electrical space heating outlook for 1961; 
infrared spot heating. 

All-Electric Residence 
Residence has two distribution centers related to 16'5-kw lighting 
load plus 220-volt service for cooking, space heating, ete. 

Color in Lighting 
By B. C. COOPER—A comprehensive report on the color character- 


istics of light, how color quality of light affects vision, and how color 
in lighting principles can be applied to everyday lighting problems. 


Physics of Light and Color 
Floodlighting Rural Factory 
Light Adds Beauty 


Color-Contrast Floodlighting 
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“If you need 


Walk in to any Graybar counter and you'll find the lines 
complete. That's mighty important when you want to move 
fast, or meet tough specs. 

You'll also find the wide range of electrical items that 
makes it practical to buy from one source . . . motors, con- 
trols, conduit, fittings, everything from the newest in light- 
ing fixtures to the wiring materials you need for the bread 
and butter jobs. There’s real technical help. Orders are 


Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. ©@ 


ELECTRIC COMPANY, 


it, we hawve it!” 


assembled fast. There’s even a phone handy — for your use. 

Moreover, the Graybar Counterman is but one of several 
well trained men on the Graybar electrical contractor serv- 
ice team. The others are: Inside Salesman, Field Salesman, 
Specialists. The job of all of them: to reduce your costs, 
speed your work, help build your business. 

Isn’t it about time you tried Graybar? Call us. See how 
fast we move for you. 917 


INC. 


OFFICES IN OVER 130 PRINCIPAL CITIES » 


RS 
‘ 
thing 
« 
Git 


W. T. STUART, Editor 


Alice McMullen, Managing Editor ELECTRICAL 


Associate Editors 


Berlon C. Cooper, New York C ONS TRI L ICT ION 


August Eckel, Chicago 


New Yor AND MAINTENANCE 

W. J. Novak, New York 

Hugh P. Scott, San Francisco NOVEMBER 1960 continued 

John H. Watt, New York 
Art Editor 

L. E. Devendorf 
Assistant Editor 4 Color-Improved Lighting 

R. J. Lawrie 
Editorial Assistant 

Mary A. Corich 
Consulting Editors 

Ray Ashley, Chicago Color-Balanced Lighting 


Distinctive Floodlighting 


Filter Diffusers 
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Multi-Color Lighting 
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It's a Breeze! 
Ry Just a Double Squeeze 
Sets Up E.M. T. 


With Original 5-M Indenter Fittings 


@ B-M indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze, 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smocoth rounded edges 
or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 


Briegel All Steel 
Indenter Fittings 
are U.L. approved 
as Concrete-Tight. 


B-M Offset Connector , showing how 
wires are guided over box edge. 


GALVA, ILLINOIS 


" a B-M indenter type fittings far exceed the requirements of 


USED THE MOST FROM COAST TO COAST 
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Sidelights 


COLOR IN LIGHTING 


GATEWAY NO. 4 


MODERN ELECTRICAL HOTEL 


MECHANIZED UNDERGROUND WORK 


The role of color in vision is such a universal human experience it 
deserves more critical attention in the design and application of lighting 
systems. In too many practical installations the effect of lighting on color 
perception is only incidental to the achievement of other illumination 
qualities. And the deliberate use of color in lighting needs much wider 
application. To stimulate industry interest in the color aspect of modern 
lighting application, we present a special editorial report, “Color in Light- 
ing,” by Associate Editor Berlon C. Cooper beginning on page 103. 


Another great building in the dynamic modern expansion of downtown 
Pittsburgh, Pa., is a 22-story office structure in the famous Gateway 
group. The modern electrical system was designed by Meyer, Strong and 
Jones of New York City, and executed by Frame Electric Co. of Pitts- 
burgh. The system is a high capacity installation with substantial mar- 
gins for load growth using selectively coordinated overcurrent devices for 


system reliability. “480/277 Volts in an Office Building” begins on 


page 81. 


Pre-planned and scheduled materials handling techniques were employed 
by Main Electric Co., Chicago, in the first segment of the huge under- 
ground electrical distribution system which is one phase of the $120 
million expansion of facilities at O’Hare Field, Chicago’s 7,100-acre 
International Airport. The installation is described in “Modern Methods 
Speed Underground Duct Work” beginning on page 8&6. 


The Northwest’s newest hotel and one of the most modern electrically . 
in the world has been completed recently in Portland, Ore. It is the 
newest link in the Sheraton chain. Powered by a busway riser system, 
the installation: incorporates a variety of new lighting schemes and new 
communication and control systems. The electrical facilities of the new 
hotel are described by James Connor, job supervisor for electrical 
contractors Wismer & Becker, Sacramento, Calif., who handled the instal- 
lation, in “Electrical Features Are Hotel Plus Values” beginning on 
page 90. 


ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE 


(1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 


1951. 1110 


AS OF NOVEMBER 1, 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 
1070 


JAN. | FEB. | .| APR. | MAY | JUNE} JULY] AUG. | SEPT.} OCT. | NOV. | DEC. 


SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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‘ Rated 2300- to 4600-volts for 
a a-c motors up to 3000 hp. 


* Reg. Trade-mark of General Electric Company 


Here is performance you can count on...to 
start, stop and protect your motor under 
your environmental conditions! 


General Electric’s new draw-out Limitamp 
control is designed to interrupt in the first 
14 cycle. Current is limited in the first 
14 cycle. EJ-2 fuses—the standard of ex- 
cellence—give you this dependable short- 
circuit protection. 


The new draw-out contactor is designed 
to give outstanding performance under all 
conditions of load—from small motors run- 
ning light to large motors at “locked rotor.” 
This improved performance comes from a 
new blow-out structure and an improved 
are chute with superior extinguishing action. 


The new contactor also meets a 60-kv 
base impulse level. Performance of the en- 


tire design has been exhaustively tested in 
General Electric’s high-voltage laboratories 
. . . and, complete design coordination of 
bus, ‘cable, current transformers, contactors, 
fuses, insulators and overload relays means 
top protection for men and equipment! 


Ask your G-E Apparatus Sales Engineer 
or Agent about other advanced-design per- 
formance, maintenance, installation and op- 
eration features of new Limitamp control. 
Or, write Sect. 783-12, General Electric Co., 
Schenectady, N. Y. for Bulletin GEA-6893. 
Industry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 
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Washington Report 


NOVEMBER @ 1960 


Current signs point to 1961 as a good year for business, over- 
all. Despite a decline of GNP from $505 billion in the second 
quarter to $503 billion in the third quarter, the U. S. economy 
will still wind up the year with a gross national product of about 
$504 billion, highest on record, and based on a sounder dollar. 

The economy has already embarked on a “‘long period of sus- 
tainable, non-inflationary growth,’ according to Treasury Secre- 
tary Anderson, following a period of ‘‘fundamental readjust- 
ment’ over the past year, that has resulted in a new economic 
environment. A group of less optimistic business economists 
have predicted an upturn in the economy by mid-1961, due to 
increased Federal spending. Also top management economic 
advisers for the Business Advisory Council of the Commerce 
Dept., recently predicted a sturdy rise in the economy beginning 
in the third quarter of next year. 

The 1960 weakness in the economy, it is generally agreed, has 
been due primarily to a readjustment in inventory buying, with 
an overall dip in manufacturing of about 5%, and a decline in 
residential construction. Employment and personal income still 
remain at a record for this season of the year. 


Homebuilding declined in September to 103,400 units, from 
129,900 in August, continuing a downward trend which began 
twenty months ago. This was a 20% drop from August, and 
29% below September 1959 starts. Federal Housing Chief Nor- 
man P. Mason attributed the drop to “‘pie-in-the-sky (political) 
promises,’’ which may have persuaded buyers to hold off on home 
buying. An economic explanation is that construction of new 
homes since World War II has caught up with demand. 

Home builders and realtors generally blame the drop in home 
building on the public’s uneasiness over the economy, on a supply 
of new houses in excess of demand, and on prices of new houses 
that are too high, according to a recent Wall Street Journal survey. 


New construction expenditures in September were up slightly 
to a seasonally-adjusted annual rate of $55.4 billion, a rise of 
$420 million from August, and a decline of $200 million from 
September 1959. This upswing reversed a three-month decline 
from the May high of $55.8 billion annually. 


Building construction costs rose 2.1% between June 1959 and 
June 1960, according to Dept. of Commerce’s Composite Cost 
Index. This compares with an annual average increase of 3.2% 
over the past 10 years. In comparison, consumer prices rose 
1.6%, while wholesale prices for all commodities remained al- 
most unchanged. Labor, as a principal component of construc- 
tion cost, showed an average hourly earnings increase of 5.5% 
over the same 12-month period, and a 5.3% average annual 
increase over the 1949-1959 period. 


Production of electricity continues to outpace year-ago levels, 
as output in mid-October totaled 13,736 million kwhr, up 6.8% 
from the similar period a year earlier. 
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MLL TAKE 
ANY MAKE 
CIRCUIT BREAKER 


How to buy panelboard trouble 


The circuit breaker is the heart of a panelboard. Trouble just stands 
and waits for the buyer who ignores the importance of the breaker. 
Here’s how most panelboard builders guard against it. They use 
I-T-E circuit breakers in preference to any other make. Reason: 
Superior design and construction pay off in better protection. Yet 
I-T-E costs no more. 


Write for the new bulletin on I-T-E molded case circuit breakers. I-T-E Circuit 
Breaker Company, Dept. SA, 1900 Hamilton St., Philadelphia 30, Pa. 


| I-T-E CIRCUIT BREAKER COMPANY 
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silicone rubber 


Dow Corning CORPORATION 


To obtain your copy and names of 
leading manufacturers of wire and cable, 
Address Dept. 2811. 
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OWNER: Public Service Company of Colorado 
ARCHITECTS: G. Meredith Musick & Clayton C. Musick 
ELECTRICAL CONSULTANTS: Swanson — Rink & Associates 
ELECTRICAL CONTRACTOR: Howard Electric Co. 

TOTAL FLOOR AREA: 77,400 squore feet. 


Electrical Protection goes MODERN 
with BUSS Fuses... 


in the New Service Center 


of the Public Service Co., of Colorado 


This recently completed service center, — 
located at 2701 West 7th Ave., in Denver, 
Colorado — has fuses installed throughout 
the entire electrical system. 


The primary voltage at the underground 
transformer vault is 13,800 volts, 3 phase, 
4 wire. Secondary voltage is 120 and 208 — 
3 phase, 4 wire. 


Installed in the main service entrance are 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


BUSS Hi-Cap fuses; the sub-feeders are 
equipped with FUSETRON  dual-element 
fuses and the lighting panels are protected by 
BUSS Fustat fuses. 


Modern electrical protection calls for fuses 
because — fuses cannot be equalled by any 
other type of protective device for their com- 
bined high interrupting capacity, lifetime 
dependability and maintenance-free features. 


"THERE'S A BUSS OR FUSETRON FUSE FOR EVERY ELECTRICAL NEED’... 
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ALL LIGHTING MAIN POWER PANELS PROTECTED 


DISTRIBUTION PANELS AND 
HEATING PANELS PROTECTED 
BY BUSS FUSTAT FUSES. 


TODAY’S INCREASED POWER 


BY 2,500 AMPERE BUSS HI-CAP FUSES 
MAIN LIGHTING PANEL PROTECTED 
by 1,500 AMPERE BUSS HI-CAP FUSES. 


Buss LOW-PEAK fuses; 


The revolutionary new protective 
device 


If your installation requires unusually 
high interrupting capacity ard great 
current limitation plus long time-lag to 
prevent needless shutdowns, check into 
Buss LOW-PEAK fuses. Made in N.E.C, 
sizes from 15 to 600 amperes 


Ask for BUSS bulletin LPCS., 


ALL POWER DISTRIBUTION PANELS 
PROTECTED BY FUSETRON 
DUAL-ELEMENT FUSES. 


REQUIREMENTS EMPHASIZE THE 
ADVANTAGES OF FUSES 


With available fault currents reaching 75,000 to 100,000 ampere 
or more — safe interruption of fault currents is essential to guard 
against ruined equipment, fire hazard and personal injury. 


Fusetron dual-element fuses meet todays’ demand for safety. 
They have an interrupting rating of 100,000 ampere rms 
symmetrical — and for protection of mains or circuits above 600 
amperes, BUSS Hi-Cap fuses are designed to safely interrupt 
200,000 ampere rms symmetrical. 


And fuses remain safe and accurate through the years. 
They require no expensive maintenance or recalibration — they 
are always ready to function the instant trouble occurs. 


Buss FUSTAT fuses . . . . write for bulletin SCPS 
Fusetron dual-element fuses . . . write for bulletin FIS 
BUSS Hi-Cap fuses . . . . . write for bulletin HCS 


For more 
information on: 


_ Bussmann Mfg. Division, McGraw- Edison Co, University at Jefferson, St. Louis 7, Mo. 
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“Concealed telephone 
wiring is a 
profitable investment” 


SAYS CHARLES L. BARTEL OF THE BAR-TEL 
COMPANY, MUNCIE, INDIANA 


“The cost is insignificant compared to 
the convenience and satisfaction to the 
homeowner,” says Mr. Bartel. “We've 
pioneered in the use of built-in telephone 
wiring, and we know what we’re talking 
about. We’re going to continue using it 
in all our homes.” 


Mr. Bartel, a progressive and im- 
aginative builder, has built over 1000 
homes since founding the Bar-Tel Com- 
pany 22 years ago. His current project 
is a 133-acre tract of homes in Muncie 
that range from $14,500 to $40,000. 
Bar-Tel homes are equipped with such 
attractions as vaulted ceilings, eight-foot 
doors, movable walls, marble entrances 
and, of course, telephone outlets. 


“Our slogan is ‘You see it first in a 
Bar-Tel home.’ ” says Mr. Bartel. ‘The 
things you see in our home, you'll see 
everywhere else tomorrow. We've pio- 
neered in cement slab floors, dry walls, 
aluminum siding and, more recently. 
concealed telephone wiring. Concealed 
wiring is the modern way to telephone- 
plan a home. And it certainly is a help- 
ful sales feature.” 


Telephone man J. D. Douglas (left) checks 
telephone outlets with builder Charles Bartel. 


Your local Telephone Business Office will gladly 
help you telephone-plan your homes. For details 
on home telephone installations, see Sweet’s Light 
Construction File, 11¢c/Be. For commercial instal- 
lations, Sweet’s Architectural File, 34a/Be. 
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MAYWOOD, ILLINOIS 
ENGINEERING DEPARTMENT 


COMMONWEALTH EDISON COMPANY 


TECHNICAL CENTER 


American plastic louver diffusers 
equipped in Panelaire luminaires. 


§5°- 45°- 42° SHIELDING 


LOUVERS IN WHITE ALSO AVAILABLE IN 
PASTEL COLORS, PINK —GREEN —YELLOW— 
BLUE AND LOW BRIGHTNESS. 


Special sizes, cuts, shapes or grooves can 
be supplied to meet your particular require- 
ments. 


Only the exclusive process of the American 
Louver Company is covered by these patents: 


USA Pat. No. 2,566,817 Canadian Pat. No. 484,346 
USA Pat. No. 2,607,455 Canadian Pat. No. 497,047 


NEW HOME OF AMERICAN LOUVER 


provide — shadowless easy 
seeing illumination —improves 
efficiency — lessens fatigue 
for accurate speedy work... 


Lighting Products suspended lighting Panelaire 
luminaires equipped with AMERICAN PLASTIC 
45° x 45° shielding louver diffusers, installed in 
the engineering department of the Commonwealth 
Edison Co. Technical Center, Maywood, Illinois. 


The system provides 150 footcandles (maintained) 
of high level illumination, with the utmost in visual 
comfort of soft, smooth blend-in diffused light on 
the working plane. 


American louvers are impervious to discoloration 
from years of exposure to fluorescent light. They 
provide extra toughness and flexibility, high resist- 
ance to abnormal abuse, and lighter weight for easy 
maintenance. 


American louvers is our one and most important product — De- 
signed, developed, manufactured and patented by the American 
Louver Company. 
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FOR BOTH... 


ALUMINUM 


CONDUIT 


STEEL 


CONDUIT 


Now! You can buy doth aluminum and steel conduit from 
one source of supply —Clayton Mark & Company! Pioneers 
in conduit since 1910, we offer the best, the safest and the 
longest-lasting conduit made under modern facilities. The 
availability of Aluminum Rigid Conduit from the same 
experienced manufacturer allows you to offer whichever is 
specified for the job . . . thus saving you duplicate paper- 
work, effort, time and money. Write today for literature 
and quotations on both aluminum and steel conduit. 


“THE CONTRACTORS FAVORITES" 


HOTKOTE GALVAKOTE ENAMELKOTE 
RIGID ALUMINUM CONDUIT 


YTON 


AND COMPANY 
1900 DEMPSTER STREET - EVANSTON, ILLINOIS + U.S.A. 
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nefal.Electric Control 


NEW GENERAL ELECTRIC SIZE OO STARTER SAVES 
YOU MONEY, HAS PROVED 100-LINE BENEFITS 


= For more information on this new low-cost starter and « 
For small fans, blowers, pumps, the Measurable Advantages it offers you, ask your nearby 
compressurs, other low hp applications G-E Distributor for Publication GEA-7304 or write to . 


Section 812-04, General Electric Co., Schenectady 5, N. Y. 
Designed to handle low-horsepower applications, Gen- 


eral Electric’s new 100-Line Size 00 Magnetic Starter COMPARATIVE HORSEPOWER RATINGS, SIZE 00 AND SIZE 0 
costs you 18 percent less than the Size 0 starter in its most 
popular forms. 

: Rated at 1 hp, 230 volts single-phase, 2 hp, 550 volts me 
y three-phase maximum, the Size 00 starter can be used 00 1/3 


Starter | Single-Phase 2- and 3-Phase 
230V | 110V_ | 208/220V | 440/550V 


| 
3/4 | 11/2 2 


| 


for remote as well as automatic operation by installing a 
. ar 0 1 2 3 | 2 3 5 
push button or selector switch in the cover. 
The new Size 00 starter also gives you the same proved- 
s in-operation benefits—easier installation, quicker inspec- 
Ff tion, and maintenance without tools—common to all Progress Is Our Most /mportant Product 


| Starters in General Electric’s 100-Line family. For in- 


stance, it features straight-through wiring, snap-slide G F N r R A L t LE ce R | C 
= construction, and pressure type terminals. 


we: 
fl 
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WORLD’S MOST WIDELY USED 
ELECTRICAL TEST INSTRUMENTS 


THE ONLY LINE THAT COVERS ALL YOUR TESTING NEEDS 


—_ 


The original pocket size 
shap-around volt-ammete7-ohmmeter 


AMPROBE KS-S 


S curren: ranges. 3 voltage ranges. Ohmmeter speci- 


_ ally designed for the maintenance field. Rotary scale 
- for faster reading and greater accuracy. Pointer- 


Lack freezes’ pointer at reading. Advanced printed 


circuitry laughs at rough handling. Advanced move- 


design—new internal core magnet with self 


shielding characteristics. By itself, the Amprobe 
RSD handles 99% of your test needs. With the 
Dewa-Tran and Amprobe Energizer it covers 


AMPROBE RS-1 


The economy snap-around volt am- 
meter with many features of the 
great RS-3 including rotary scale, 
pointer lock, printed circuit, and ad- 
vanced movement design. 4 current 
ranges. 2 voltage ranges. 


Only $39.85 


. 
. 
. 
. 
. 
. 
. 
. 
. 


AMPROBE J 


The advanced voltage tester that 
gives you current, too. Available in 
seven models, ranging from 10 amps 
to 100 amps in either 125/250 or 
150/600 volts. Choose the model 


that fits your job. Only $19.85 


eee 


AMPROBE 
TEST-MASTER KIT 


Keep all your electrical-test tools 
right at hand with this rugged, gen- 
uine cowhide leather carrying case. 
The Amprobe Test-Master Kit contains 
either the RS-3 or RS-1, the Amprobe 
Deca-Tran (extends amperage read- 
ings 10x; as high as 1200 amps), the 
Amprobe Energizer (multiplies sensi- 
tivity of any Amprobe 10x for 
readings on small appliances 
and fractional h.p. motors), 
and a separate covered sec- 
tion to hold your small hand 
tools within easy reach. 


Model TM-33 (with the RS-3): Only $84.50 
Model TM-11 (with the RS-1): Only $71.75 


EVERY testing situation. Only $92.50 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N. Y. WORLD'S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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FOR QUALITY ... PRODUCTIVITY ... PROFIT ... MODERNIZE WITH GENERAL ELECTRIC 


LIMITING COUNTING 


g web with 5 


A COMPLETE LINE OF GENERAL ELECTRIC CONTROL DEVICES 


Photoelectric controls Electronic devices Photoelectric systems 
General-purpose Timers Smoke-density indicators 
High-speed Resistance-sensitive relays Side-register controls 
Long-distance Voltage-sensitive relays Cut-off register controls 
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B CONTROLS 


FOR AUTOMATION 


PHOTOELECTRIC CONTROLS 


SORTING 


Switching . . . inspecting . . . counting . . . diverting .. . 
sorting . . . controlling. These are but a few of the 
hundreds of applications where General Electric 
photoelectric controls are helping our customers move 
closer to the benefits of automation—increased pro- 
ductivity, lower costs, higher quality. 


Users are finding new ways to fit General Electric 
photoelectric devices into their production processes 
every day ... for good reasons: These versatile G-E 
controls are designed for heavy-duty industrial use. 
They’re easy to install, and require virtually no main- 
tenance. They are highly dependable throughout a 
long operating life. In fact, General Electric photo- 
electric controls feature lamps with life expectancy 
of 10,000 hours—more than a year of round-the- 
clock operation! 


ONE-YEAR WARRANTY, IMMEDIATE STOCK SHIPMENT 


General Electric photoelectric and electronic de- 
vices carry a standard one-year warranty for your 
protection. And, your order for standard catalog 
devices is filled immediately from one of six regional 
warehouses. Also, replacement parts are warehouse- 
stocked, too, for your convenience and protection. 


For expert help in applying General Electric photo- 
electric devices to your operations, call your nearby 
G-E Apparatus Sales Engineer or Distributor today. 
And, for your personal copy of our Photoelectric 
Devices catalog, mail the coupon below. General 
Electric Co., Specialty Control Dept., Waynesboro, Va. 


SEND TODAY FoR FREE CATALOG 


General Electric Co., Section H793-02 
Schenectady 5, New York 


| 
| 
| 
Please send me a copy of the G-E Photoelectric | 
Control catalog, GEA-6822, with description, speci- | 
fications, and pricing data on the complete line. 
Name | 
Company 
Address 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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Exactly the right fixture for any downlighting need. That’s 


what Calculites offer, 


and 


that’s why you'll find them written into specifications so frequently. From this broad variety of 


recessed incandescent fixtures, architects and engineers can select the one fixture that’s styled 


to their liking... that gives the proper illumination for a particular location. The choice includes 
a total of 96 sizes and finishes, types and wattages. For instance, there’s wide, medium or concen- 
trated light distribution from 30 to 300 watts, plus a big selection of baffles, bezels and lenses. 
You'll find that appearance, performance and top quality construction are typically Lightolier. 


DOWNLIGHTING UNLIMITED: CALCULITES 


Jersey City 5, 


Calculites are stoc 


ALABAMA 
Birmingham: 
Mayer Elec. Sup. Co 
ALASKA 
Anchorage 
Northern Supply Co 
ARIZONA 
Phoenix 

Brown Wholesale Elec 
Tucson 

Beacon Ltg. Fix. Co 

Little Rox 

Adcock & Sup 
CALIFORNIA 

San Francisco 
California Elec. Sup. Co. 
COLORADO 


CONNECTICUT 
Bridgeport 
B. M. Tower Co., inc 
Hartford 

acon Light & Sup. Co 
ht & Sup. Co 
New London 
United Elec. Sup. Co 
Stamford 


e Co 
aterb ury 
Ss a 


DISTRICT OF 
COLUMBIA 


Nationa! Elec Wholesalers 
FLORIDA 
M 


Miami 
Farrey’s Whise. Hdwe. Co 
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New Jersey / Showrooms: 


ked by these 
GEORGIA 


cal Wholesalers 
Noland Co 
HAWAII 
Honolulu 
Hawaiian Light & Sup. Co 
ILLINOIS 


d 
Englewood Elec 
Springfield 
Springfield Elec. Sup. Co 
ANA 

Ft. Wayne 
ssman-Yarnelle Co 
Gary 
Englewood Elec. Sup. Co 
South Bend 
Englewood Elec 
IOWA 
Des Moines 
Weston Lighting, In 
KANSAS 
Kansas Cit 
W. T. Foley Elec. Co 
Wichita 

Architectural Lighting, Inc 
KENTUCKY 
Louisville 

Henry J. Rueff Co 
LOUISIANA 


Sup. Co 


Sup. Co 


Ba. ouge. 
Electrical Wholesalers inc 


New Orleans 
interstate Elec. Co 


MAINE 
Bangor 
Elec. Co 
Porte nd 


olmes Elec. Supply Co 


MARYLAND 
Baltimore 

Excello Public Serv. Corp. 
Salisbury 

Artcraft Elec. Sup. Co. 


MASSACHUSETTS 

Boston 

Mass. Gas & ie — Co 
L. Wolf 


Supply Co 


Atlantic Elec. Sup. Co 
Benjamin Elec. Sup. Co 


MICHIGAN 
Detroit: 

Madison Elec. C 

Michigan Chandei ier Co. 
Flint 

Royalite Co 
Grand Rapids 
Elec Sup. Co 
Jackso 

Electric Wholesale Sup. Co 
Pontiac 

Standard Elec. Co 
Saginaw 

Schmerheim Ele 
Standard Elec ‘Co. 


To learn more about Calculites, write today for a complete brochure to Dept. EC11 


New York, Chicago, Dallas, 


Authorized Licuro.ier Distributors: 


MINNESOTA 
Duluth 

Northern Elec. Sup. Co. 
Minneapolis 

Charles A. Anderson & Co 
Northland Elec. Sup. Co. 
St. Paul 

Lax Elec. Co 
MISSOURI 

Kansas City 

Glasco Elec 

St. Louss 

M. K. Clark 
Springfield 

Southern Materials Co 


MON : ie A 
Great 
Glacier "Sate Elec 


NEBRASKA 
Lincoin 

White Elec 

Omaha 

Electric Fix. & Sup. Co 


NEVADA 
Reno 
Western Elec. Dists. Co 


NEW HAMPSHIRE 
Portsmouth 
Mass. Gas & Elec. Light Co. 


NEW JERSEY 

Atlantic City 

Franklin Elec. Sup. Co 
Cherry Hill- 

Delaware Township 

Flynn's Camden Elec Co 


NEW MEXICO 
Albuquerque: 
The Lighting and Main. Co 


NEW 
Bingham 

Co 
Bu 

Buttal ° incand Light Co, Inc 
Niagara 

Hysen Supplies inc 
Poughkeepsie: 
Electra Sup. Co 
Rochester 

Rowe Electric Sup. Co 
Syracuse 

Superior Elec. Corp. 


CAROLINA 
Charl 
Sup. Co 


Greensboro 

Elec a & Equip. Co. 
Kin 

Kinston Elec 
Winston Salem: 
Noland Co 


NORTH DAKOTA 


Fargo 
Northwest Elec. Sup. inc 


OHIO 
Akron 
The Sacks Elec 
Canton 
Electric Sales Co 
Cimcinnats: 

B. Elec. Co 
F.0 Lawrence Electric Co 
Richards Elec. Sup 
Cleveland 
The H. Leff Electric Co 
Midland Elec. Co 


Sup. Co 
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Los Angeles 


Columbus: 
Eigee Elec, Co 
The Loeb Elec. Co. 


Oueliman Elec. Co 
Springfield 

he W. W. Elec. Co 
Toledo 

Gross Elec. Fix. Co 
Youngstown: 
Mart Industries 


OKL 
Oklaboma 
Elec. Sup A Oklahoma 


OREGON 
Portland 
Baker-Barkon Co 


PENNSYLVANIA 
Allentown 
Coleman Elec. Co 
Erie 

Kraus Elec. Co 
Harrisbur, 
Fluorescent Sup. Co 


Ace Lighting Fix. Co 

Gold Seal Elec. Sup. Co 

Sylvan Elec. Fix. Co 

Pittsburgh 

Allied Elec. Sup. Co 

Argo Lite Studios 
rown & Green 

Wally Elec. Sup. Co. 
eading: 

Coleman Elec. Co. 

Scranton: 

Lewis & Reif, Inc 


.. for a better way of Light 


Uniontown: 
Pioneer Electric Dist. 
Wilkes Barre 
Anthracite Elec 
RHODE ISLAND 
Pawtucket 
Major Elec. Sup. Co. 
Providence. 
Leavitt Colson Co 
SOUTH CAROLINA 
Columbia 
Sup 

Greenvi 
Sullivan Co 


SOUTH DAKOTA 
“atertown 
J. H. Larson Elec. Co. 


TENNESSEE 
Knoxville 
Square Elec. Sup. Co 
Mempbis 
Belvedere Lighting Co 
Nashvi 
Nashville ‘lec Sup. Co. 
TEXAS 
Dallas 
Rogers Elec. Sup. Co 

. Worth 
Anderson bag 
Cummins Sup) 
General = Corp 
Houston 
Gross Electric Supply 
Marlin Associa 


Southern Eiectric Supply Co. 


‘Southern Equip. Co 
Strauss-Frank Co 
UTAH 
Salt Lake City 
Artistic Lighting 
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Arlingto: 

Elec Sup. Co. inc. 

ly 
State te Sup. Co., Inc 
Norfolk 

Noland Co 

Roanoke: 

Noland Co 


w 
Clark 

Tolley. Co. 
Hunting 

West Elec. Co. 
W beelin. 

The Front Co 


WISCONSIN 
Appleton 

Moe Northern Co. 
Eau Claire 

W. H. Hobbs Sup. Co 
La Crosse. 

Roosevelt Co 
Milwaukee 

Electre Cratt Lighting 
Lappin Electric Co 
Standard Elec. Sup 


was 
Seattle Lighting Fix. Co. 


CAN 
“Products, Inc. 
The Gray Elec. 
Quebec 
La Cie Electric Co. 
Toronto: 
Revere Ele 
Toronto ite 
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Chica 
Efengee Elec. Sup. Co 
Englewood Elec. Sup. Co. 
Harlo Elec. Sup. Co. inc. 
Hyland Elec. Sup. Co 
a Metropolitan Elec. Sup. a ae 
Steiner Elec. Co 
Wholesale Elec, Sup. Co. 
Elgin 
De 
Ce Pitt 
Springfield 
Arco Elec. Sup. Co 
a Eastern Elec. Sup. Co. - er 
Worcester 
New Castle 
Midwestern Elec. Co 
Philadelphia 
y Co 


JUUTT 


Specially designed for use as a combina- / A fluorescent fixture support system only, its channel 
tion surface raceway and flush-mounting is applied slot-side down, and is not intended for use 
fluorescent fixture support. Completely as a raceway. This system combines economy of 
enclosed from outlet box to fixture to investment with maximum strength and rigidity. It is 
eliminate the clutter of external conduc- easy to install and fixtures may be attached, or 
tors, this system also protects the wiring relocated, without lowering, or otherwise disturbing 
from physical damage. It’s simple “‘slot- _ the basic channel assembly. 
up” design makes it easy to install .. . 
easy to wire. 

designed by electrical engineers 

made by a leading electrical manufacturer 

for the electrical trade. 

Write for our 


product bulletin g-2. 
“STEEL CITY lighting supports oee))=—C products of 


(Kindorf channel type).” 
STEEL CITY 


ELECTRIC COMPANY 


PITTSBURGH 33, PA. 
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RIGID CONDUIT 


LAA 


ALUAAIN 


MzZ-24 


ISSUE 


: | 


pores — | 


on 


to install 40,000 feet 
of Alcoa aluminum 
electrical rigid conduit 


That’s the experience reported by a contrac- 
tor (name on request) after his first use of 
aluminum conduit. How does this compare 
with the tool expenditure on your last job? 

Then consider that lightweight aluminum 
(it’s 14 the weight of steel) goes up faster. 
At every step—lifting, loading, carrying and 
erecting—handling is much easier. 

So is cutting. So is threading. So is bend- 
ing. So is wirepulling. 

Add it all up and you can see why more 
and more contractors are turning to Alcoa 
aluminum conduit. 

From your customer’s standpoint, Alcoa 
conduit is a sound investment, too. It’s corro- 
sion-resistant, nontoxic, nonmagnetic, long- 
lasting and neat in appearance. And prices 
are competitive. 

Before you quote on your next job, get all 
the facts and figures. Contact your electrical 
distributor or one of our representatives. 

If you would like free literature spelling 
out the many advantages of Alcoa aluminum 
conduit, write to Rome Cable Division of 
Alcoa, Dept 7-110, Rome, New York. 


\ 
. 


Save on installation costs by taking advantage of Alcoa alumi- 
num conduit's light weight for ease of handling and erection 


ROME CABLE 
DIVISION ALCOA 


I-T-E Ure ite individually enclosed large air circuit breakers. 
Available up to 600 v a-c, 15-4000 amp continuous, up to 150,000 
amp interrupting. 


SAVE INSTALLATION EXPENSE 


Look at that roomy cable box. I-T-E URELITE, gives 
plenty of elbow room to the men who install it. Easy to 
pull and connect even extra-large conductors. You can 
bring them in from either the top or bottom. This design 
means fast, easy, low-cost installation. 


SAVE MONEY WHEN YOUR LOAD GROWS 
Want to increase the current rating of your URELITE 
breaker? Just reset the trip devices. It takes only minutes. 
Expanded ranges eliminate shutting down the circuit and 
replacing devices. Calibration is directly in amperes for 
easy, accurate setting. 


Send for new illustrated Bulletin 4261-2b. I-T-E Circuit Breaker 
Company, Dept. SW., 1900 Hamilton St., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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“The Line of Least Resistance” 


From NEMA Type 12 and J.I.C. Enclosures 
for critical atmospheric conditions, through 
all types of Wireway and Fittings . .. 
stock or “specials” . . . BOSS offers you 
excellent quality and prompt delivery. 


The complete BOSS line is job-engineered 
for quick, easy installation. Enclosures are 
code gauge steel with smooth corners and 
firm, but easy knockouts. All are UL ap- 
proved. Durable gray baked enamel finish. 


Immediate delivery on stock items from 
central location. Sell BOSS for increased 
profits. Write for Catalog on the complete 
line of BOSS Electrical Enclosures. 


Sold thru leading distributors everywhere. 


THE UENEFELD CC ENGINEERED PRODUCTS DIVISION 
701 SPRING GROVE 


— 
| | a } 


Do you know that electrical system losses amount to more than four 
hundred million dollars annually? Research shows that these losses 
can be drastically reduced by improving the dissipation of heat from 
conductors under load. The most efficient and economical way to ac- 
complish this is with inorganic Transite® Ducts. 

Tests prove that asbestos-cement Transite Ducts can actually have 
as much as 110.6% greater heat-carrying ability than organic ducts. 
This means that when a conductor is supplying a given load, its tem- 
perature will be substantially lower in Transite. These cooler cables 
result in lower electrical resistance with correspondingly lower I?R 
losses. At a $20/KW cost, this can save you as much as $8.20 per 
thousand feet a year. Lower operating temperatures mean longer 
cable life and more reliable service, too! 

Because of their 10’ lengths and speedy coupling method, Transite 
Ducts can be installed at the lowest cost. Get the full story by writing 
Jonns-Manville, box 14, HhCM-11, New York lo, N. Y. In Canada: 
Port Credit, Ontario. 


JOHNS-MANVILLE 


Fecoucis 
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PRE-ENGINEERED 
MODIFICATIONS 
eliminate 

Special 
Engineering 


Square D NEMA Size 6, 7 and 8 magnetic starters 

are now built with a plate in the door to accom- 

modate modifications when needed. The same 

modifications which have long been available on 

a. Square D starters through Size 5— pushbuttons, 

selector switches, pilot lights, additional overload 

relays, auxiliary contacts—can now be added to 
the larger starters without special engineering. 

This means fast processing of your order, quick 

delivery of your starters. What's more, you can 

make the same modifications in the field. The 


Control Relay 


e With Square D Size 6, 7 
and 8 starters, you get DC- 
operated (self-contained 
DC supply) mill-type con- 
tactors—at no extra cost. 
Exclusive Line-Arc con- 
struction dissipates heat, 


wiring diagram shipped with each starter shows 
exactly how to dao it. 

Available in ratings up to 900 hp, Square D 
Size 6, 7 and 8 starters can be ordered as open 
devices, or in general purpose, dust-tight and 


provides longer contact 
life. Self-lubricating bear- \ water-tight enclosures. 


ings plus simple design 
make maintenance ex- 
tremely easy. Another 


standard feature is lugs 


copper or aluminum cable. ... SIZE 00 THROUGH SIZE 8 


e The magnetic starters shown at right 
—which range from Size 00 through 
Size 5—plus the Size 6, 7 and 8 starters 
described above, add up to a complete 
Square D line for any AC motor appli- 
cation. 


SQUARE COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO | 


wherever electricity is distributed and controlled 
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how good should 
power cable be 


...for dielectric strength ? 


At CIRCLE, the point is not how well specifications are met— 
but rather how far they can be exceeded! Take, for example, the 
well-known “double voltage test” as required by IPCEA-NEMA. 


IPCEA-NEMA Performance Requirements 


“6.5.3 After the sample has been immersed for at least one hour, it 
shall withstand for 5 minutes a test voltage which is twice the test 
voltage given in Table 12.” 

“6.5.4 ... starting with the voltage at which the test described in 
6.5.3 was made, the voltage shall be raised in steps of approximately 
20 per cent of the immediately preceding voltage until failure occurs, 
the voltage to be kept constant at each step for 5 mintues.” 


“Circlesheath® Type RR Power Cable Performance” 


The following table describes the performance of three samples of 
Circle butyl-insulated Type RR power cable. 


CABLE RATED DOUBLE AC CIRCLE B'KON | MAXIMUM STRESS 
SIZE VOLTAGE | TEST VOLTAGE VOLTAGE IN VOLTS PER MIL 


2 AWG 5KV 28KV 48.3KV 454 
170AWG 5KV 28KV 40.3KV 356 
500 MCM | 5KV 31KV 44.6KV 307 


Circle CIRCLOC* Interlocked Armored Cable com- 
bines flexibility with mechanical protection in one A Circle power cable, subjected for over two years to a 250% overload 


lightweight, economical construction. It trains of rated voltage in a test still in process, continues to meet all 
easily over obstructions; is ideal for future plant ° ° 
expansion. Available in galvanized steel, bronze or specified requirements. 


aluminum armor—from 600 to 15,000 volts. 
Turning out high-reliability power cable requires expert knowl- 
edge of compounds, absolute quality control—and men who 
know enough to produce the very best. Next time you specify 
power cable, ask for Circle—there’s no finer made. 


CIRCLE WIRE & CABLE CorP., Maspeth, N. Y. 


Cc WIRE & CABLE 
@) a subsidiary of 
W C L Cerro ve Pasco Corporation 
RUBBER COVERED WIRE & CABLE +» VARNISHED CAMBRIC CABLE - 


PLASTIC INSULATED CABLE + NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 
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CBM Ballasts are checked 


ve 


Because ‘‘CBM Certified’’ means fluorescent lighting 

... And ballasts engineered for dependable service. They have 

, to be .. . to meet CBM ‘‘specs’’! Result: Practical 

that's only benefits for you... that include longér ballast life 
one of ... up to 2500 hours more lamp life. . . power 

the many C RTI ED factor correction and positive starting. You 
get savings in installation, too, since fixtures 

advantages by with CBM ballasts mean fewer circuits needed. 
this emblem And you get the assurance of perfomance checked 
by ETL test, plus UL listing. Ask for CBM ballasts on 
fixtures you sell or specify. And |to keep up-to-date 
on ballast facts, ask us to send you “CBM NEWS”, 


assures you! 


Participation in CBM is open to any manufacturer who wishes to qualify. 


CERTIFIED BALLAST MANUFACTURERS, 2118 KEITH BUILDING, CLEVELAND 15, OHIO 
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Another Exclusive... Two Circuit 
DIM... MEDIUM...BRIGHT ILLUMINATION 


U.S. Pat. Nos. 2,820,113 2,928,920 2,933,579 Can, Pat. No. 588,449 Other Patents Pend. 


WILL CONTROL THREE-LITE LAMPS 
FROM CONVENIENT WALL SWITCH 


New Touchette ends the groping or stretching 
now in evidénce with 3-lite fixtures. Touchette 
affords the welcome convenience of switching 
from an easy-to-see, easy-to-use standard loca- 
tion wall box. And, unlike rheostat-type 
switches, only the useable wattage is consumed, 
Perfect for dining room fixtures, ceiling fixtures 
and window displays. 


Sold only through electrical wholesalers. 
Or for further information and prices, 
write Rodale direct. 


Cat. No. 


List Price 


WILL CONTROL 2 SEPARATE BANKS OF 
LIGHTS ON TWO SEPARATE CIRCUITS 


Excellent for illuminated ceilings as well as many 
other commercial and industrial installations, 
Touchette two circuit wall switching will control 
alternate banks of lights . . . Switch will carry 
1800 Watts at 120 Volts and 4100 Watts at 277 
Volts. Convenience and economy are afforded 

. in addition to requiring just half as many 
switches, at least 25% of initial wiring is saved. 


manufacturing co., inc. 


odale 7 dept. ECM11, emmaus, pa. 
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ELECTRICAL 


Does the work of rubber tape and friction tape! Saves time with swift once-only splicing 
. . . looks better, lasts longer because it sticks and stays, conforming to any shape. Low 
bulk makes it especially good for neat, close tolerance work. Won’t creep or thin in 
wide range of temperatures. Costs no more. Anyway you look at it, BULL DOG VINYL 
PLASTIC is economy all around! BULL DOG (.007” thickness) has minimum dialec- 
tric strength of 10,000 volts. 


There’s a BULL DOG TAPE for every purpose 
Friction ¢ Rubber Plastic 


Sold only 
through veritied 
wholesalers 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION BOSTON 


BOSTON 3. MASSACHUSETTS 


Also manufacturers of Garden Hose, Matting, Stair Treads, Automotive Hose 
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Now! Make any pushbutton station 


you want with new, completely versatile 


Cutler-Hammer oiltight pushbuttons 


Choose from a complete /ine of operators, 
get greater circuit flexibility than with any other make 


To meet today’s need for a broad range of because they use 40% less behind the panel 


oiltight pushbuttons, Cutler-Hammer gives 
you a new versatile line. 

You can get these rugged proved push- 
buttons in one hole or base mounting, 
six bright colors. More than thirty dif- 
ferent circuit arrangements are available 
plus hundreds of varieties of stations in 
standard arrangements of up to 25 ele- 
ments. And you can get up to 8 circuits 
on one pushbutton. The flexible oil resis- 
tant diaphragm behind the button is de- 
signed to stay soft and pliable permanently. 

With Cutler-Hammer pushbuttons you 
can get more control in less space, too, 


WHAT’S NEW? ASK.. 


CUTLER- -HAMMER 


Cutler-Hammer inc., Milwaukee, Wisconsin «+ Div 


Hammer International, C. ssociates Can adi ian Cc 


on: Airborne Instr 
utler-Hammer lt 


space than the next niles unit. 

Get all the facts by sending for the color- 
ful brochure,““MASTER DESIGN” which 
tells you all about the Cutler-Hammer 
line. Ask for Pub. LO-104. 


What's new at Cutler-Hammer? 
You can see the newness in the products 
coming from Cutler-Hammer, like the 
new smaller pushbuttons; in the new manu- 
facturing facilities; in the new engineer- 
ing ideas. All to give you better service 
today and in the future. Contact the 
nearest Cutler-Hammer sales office or 
your Cutler-Hammer distributor. 


nts Laboratory + Subsidiary CONTROL 
( 


tler-Hammer Mexic ana, 


2 
; 
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INSTALLATION DATA 


Abolite HMFAU-2400 fixtures with 
750 watt incandescent lamps. Mount- 
ing height 22’ with 15’ 6” x 16’ spacing. 
Ceiling height: 30’. Average footcandle 
level: 43 
Architect: Coffey and Olson 
Consulting Engineer: 

George B. Rottman & Associates 
Electrical Contractor: 

Ralph Duncan Electric Company 
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Wilkes Central High School, Wilkesboro, North Carolina 


Not a glimmer of glare in this gym lighting job 


Abolite uplight fixtures shield against glare, wash out ceiling 
shadows—There are 43 footcandles of light (average) throughout 
that gymnasium, yet there’s practically no glare to bother spectators 
or players. This easy-on-the-eyes lighting is made possible by the 
unique design of Abolite fixtures. Notice how both vertical and hori- 
zontal surfaces are lighted evenly without any deep shadows and 
how the light directed upward through the open top of fixtures elimi- 
nates sharp contrasts by washing out dark background shadows. 
35> lamp shielding virtually eliminates glare. 

Abolite’s modern air-swept design also reduces maintenance costs. 
Air circulating through the fixtures sweeps them clean of dulling dust. 

Although in this installation Abolite fixtures are used with incan- 
descent lamps, they can also be used with color-improved mercury 
lamps. There are 18” and 24” diameter Alzak aluminum fixtures for 
use with 400 and 1000 watt mercury and 14” and 18” diameter fix- 
tures for 300-500 watt incandescent lamps. Abolite Lighting Division, 
The Jones Metal Products Company, West Lafayette, Ohio. 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, hio 


. NOVEMBER, 1960 


i fe 
1 
4 


Now — faster, easier hookup with new, 3-piece case design. 


All-new dry-type transformers 


...on the wall, wired, closed in half the time! 


Now 35% smaller, lighter — new Allis-Chalmers ven- 
tilated, dry-type transformers feature exclusive 3-piece 
case that cuts installing time from 90 to just 40 minutes! 
New, compact size opens additional installation site 
possibilities previously considered too tight for con- 
ventional units. 


Noise level is reduced to no-hum, whisper-quiet 
operation by employing core impregnation... by iso- 
lating core-and-coil assembly from the case...and by 
use of nonresonate casing. Low core losses and low 


Curvacore is an Allis-Chalmers trademark. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


exciting current result from superior Curvacore con- 
struction. 

This new 600-volt class indoor transformer line is 
available in 3- to 50-kva sizes for on-the-site load center 
applications where critical voltage must be maintained. 
And the price is right! 

Further details are available in Bulletin 61B8222A 
at your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 

A-1359 
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keep your line moving with POPULAR SYLVANIA THYRATRONS 


Peak Inverse Peak Average 


Sy lvania Electronic Tubes ese mes net 


2000 100.0 12.5 


There’s a rugged Sylvania Tube for practically 2800 208 6a 


every industrial electronics job, including 5000 2.5 0.64 
yours. Thyratrons, Ignitrons, Voltage-Regula- 


| tor and Voltage-Reference Tubes—all are built 1500 30.0 2.5 
i to stand up under constant duty in critical ped ed m4 


|i = industrial control applications. 10000 15.0 4.0 
te 15000 6.0 1.6 


Keep production efficiency high. Reduce main- 350 0.3 0.075 
tenance and down time. Replace with quality-assured Sylvania 
Electronic Tubes—they are available promptly from your 5000 2.0 0.5 
Sylvania Industrial Tube Distributor. Ask him for the descrip- moe a m4 
tive “Sylvania Industrial Tubes” booklet. Or, write Electronic 1250 77.0 6.4 
Tubes Division, Sylvania Electric Products Inc., Dept. 1511, rod = es 


1100 Main Street, Buffalo, N. Y. 


subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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FIRST static overcurrent relays 


FIRST epoxy- 
resin potential 
transformers, 
trunnion 
mounted 


FIRST with track-resistant, glass polyester 
insulation with primary stud and bus joint 


FIRST eye-level 
instrumentation switchgear 


FIRST Aluma-Clad walk-in 
aisle switchgear 


FIRST 95-kv- 
impulse-level, 
dry-type control 
Power transformer 


... from the company that put 
Progress in Switchgear 


For 113 years Allis-Chalmers has built a reputation for the 
finest products in the industry. A-C is continuously develop- 
ing new ideas, new techniques and new products to serve 
you better. This same leadership spirit has quickened the 
pace of switchgear progress. It’s responsible for the firsts 
illustrated above. These testify to one company’s research 
and engineering action. 

There are still better things to come in switchgear. You'll 
get them all when you specify better switchgear .. . designed, 
built and guaranteed by Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. A-1357 

Aluma-Clad is an Allis-Chalmers trodemork. 


Analogue an 

Digital Computers 


ALLIS-CHALMERS 
PRODUCT 
FIRST 


: Laboratory and 
Engineering _ Test Facilities 


Intradepartment teamwork bridges all gaps . . . 
tegrates information, machines and men... 
progress in Allis-Chalmers switchgear. 
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Rotary Hanc le! 


panelboard 


enclosed circuit breaker 


New and exclusive from Federal Pacific—Rotary Handle 


circuit breaker:—the simplest, safest molded case breakers 


in the industry. Here is the one sure way to eliminate 


troublesome mechanical linkages . . . to forget all external 


mechanisms . . . to be absolutely certain of positive opera- 
tion and true handle indication. Integral cylinder lock and 
locking ring for up to three padlocks are standard on all 


breakers. Federal Pacific breakers can be locked “on” or 
“off” independent of door position. Four frame sizes—15 
to 800 amperes—meet all requirements for panelboards, 
switchboards, control centers and individually enclosed 
circuit breakers. Write for Bulletin 1425, Dept. FP-4, 
Federal Pacific Electric Company, Newark 1, New Jersey. 
FEDERAL PACIFIC ELECTRIC COMPANY 
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YOU CHOOSE THE ONLY COMPLETE LINE TERMINATE / 
THAT COVERS THE COMPLETE RANGE As 


FROM #8AWG to 1,A000MCM — 
AND THE LOWEST INSTALLED COST! SPLICE 


Plus... 


THE NEW TBM8 HAND TOOL PIGTAIL 
The only hand tool that installs connectors 
from #8AWG to 500MCM. 


WITH THE MOST 
EFFICIENT HAND TOOL 
Designed for Code Copper Conductors. There's a complete line for ver... TBM8 
All-Aluminum too! The COLOR-KEYED connector line is T&B Engineered 
for superior performance at Lowest Installed Cost. It is the only con- 
nector system with a full range of Tooling from pocket size hand tools 
to 40 Ton Hydraulic heads. T&B’s 65 years experience has proven that 


the correct tooling is as important as the correct connector. 


¥*C-TAPS —the newest addition to the 
COLOR-KEYED Line. 


WRITE FOR COMPLETE LITERATURE 
SOLD COAST TO COAST EXCLUSIVELY BY YOUR LOCAL T&B DISTRIBUTOR 


THE THOMAS & BETTS CO. incorporatend 


Saas «ELIZABETH, NEW JERSEY IN CANADA, THOMAS & BETTS LTD. MONTREAL 
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New General Electric 
Heavy Duty Switches 


afely withstan 
00,000-amp. 
Short circuit! 


All new General Electric heavy duty (TH) and heavy duty inter- 
rupter (THD) safety switches were recently tested for short circuit 
operation with current limiting fuses at G.E.’s High Voltage Test 
Laboratory in Philadelphia. The results prove that both TH and 
THD switches will stand up under a 200,000-ampere short circuit 
when used with General Electric CLF* high interrupting capacity 
fuses or other current limiting fuses of comparable characteristics 
as defined in NEMA Standards FU1-1959. An independent engi- 
neering firm supervised the tests and certified all results. 

General Electric Switches are rated 30 to 600 amperes, 240 to 
600 volts, and are available in both NEMA 1 and gasketed 1A 


enclosures. See your G-E Distributor. °TRADE-MARK 


Typical 3 Phase Tests of G-E Heavy Duty Safety Switches at 200,000 Amperes Available 


: Average Duration Type of Test 
Type Switch Available co a of Max. Close Close 
Symmetrical Circuit Voltage Peak Cur- Device | Fault On 
Amperes Open Closed rent Flow On Fault | Device 
Heavy Duty 210,000 610 497 18° x 
600 Volts a.c. Type TH 210,000 610 497 36° x 
Heavy Duty Interrupter 203,000 256 222 18° x 
250 Volts a.c. Type THO 203,000 256 222 18° x 
Heavy Duty Interrupter 210,000 610 497 18° x 
600 Volts a.c. Type THD 210,000 610 497 36° x 


GENERAL ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 
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NNOUNCING ... the 


and most powerful 
4” segment bender 
on the market 


Greenlee No. '7'7 
(1-1/4” thru 4”) 
weighs only 65 lbs. 


(exclusive of shoes) 


COMPARE 


one-piece frame of highs 
strength aluminum 

one set of aluminum pipe 
supports for all pipe sizes 
one set of safe, quick-locking 
pipe support pins. 


THREE 
BENDERS 
IN ONE 


a few optional parts adapt the 
No. 777 segment bender to 
fast, one-shot 90° bending 
1/2” thru 2” and thin-wall 
bending 3/4’ thru 2’. 


THESE IMPORTANT 
ADVANTAGES... 


SAFE, 

ONE-MAN 

OPERATION 

safety valve in pump, oil by- 


pass in ram, weighs only 65 
Ibs. excluding bending shoes, 


Unmatched for over-all performance, the new Greenlee No. 777 does more jobs for you 
than any other bender of its type. Use it to make offsets . . . large sweeps . . . concentric bends «ee 


one-shot 90° bends ... thin-wall bends. 


Its 27-ton ram has power to spare for segment bending of steel or aluminum conduit and pipe 1-1/4” 
thru 4” — will bend extra heavy schedule 80 pipe. Comes equipped with a hand hydraulic pump, 
but can be operated with power pump for even faster performance. 


OPTIONAL EQUIPMENT FOR ONE-SHOT AND THIN-WALL BENDING 


One shot 90° bending 1/2” thru 2” Thin-wall bending 3/4” thru 2” 


90° bends in one 

shot An important 

exclusive advantage you 

get with this new, light- 

weight GREENLEE seg- 

ment bender. Simply by 

Quickly mounted 

thin-wall attachment The No. 777 segment 
bender can be quickly and economically converted 
to bend thin-wall conduit 3/4” thru 2”. Standard 
No. 770 thin-wall attachments fit the No. 777 
bender with only the addition of one roller. 


adding bending shoes 
and adapter, you can 
make any bend up to 
90° in 1/2” thru 2” con- 


duit or pipe in one shot! 


ASK YOUR DISTRIBUTOR FOR A DEMONSTRATION NOW! Write for bulletin E-249 
GREENLEE TOOL CO., 1937 Columbia Ave., Rockford, Illinois 


TOOLS FOR CRAFTSMEN 


GREENLEE JOB-PROFIT TOOLING 


--. cost control for contractors 
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Specify 
switches 


...for guaranteed precision plus durability 


The high standards of design, 
craftsmanship and material selec- 
tion make it possible to guarantee 
No. 41 LEVOLIER switch uncon- 
ditionally against failure in light- 
ing circuits. This extra quality is 
reflected in the performance of all 
LEVOLIER switches. 

It pays to specify the best to avoid 
frequent and costly replacement. 
LEVOLIER canopy, toggle, push 
button and momentary contact 
switches are recognized for their 
reliability and long life. 


All are Underwriters’ Laborato- 
ries inspected. 


UNCONDITIONALLY GUARANTEED No. 41 single-pole, 
single-circuit, universal lever switch 6 amp. “T” 125V—3 
amp. 250V. Only 5” thick, it is ideal for conduit box and 
canopy mounting for lighting and FHP motor control. 
/” No. 100 single-pole, 15 amp. 125-250V, 
1 HP 120-240V AC, normally “OFF” 
momentary contact switch. 1 amp., 
125V—!/, amp., 250V DC. Especially 
suitable for limit and safety control ‘ No. 71 single-pole, single cir- 
of industrial machinery. ; cuit, universal lever switch 
No. 1901. Basic 30 amp. momen- . . . the thinnest 6 amp. “T” 
tary contact switch rated 30 amp. 125V—3 amp. 250V switch 
of its kind on the market to- 
250 V DC. Available SPST 15/32”. thick. 
NO or NC, SPDT and SPST 2 Also with push button. 
ckt. with six standard actuators. 
Size 1.876” x .812” x 500”. 


For complete descriptions of the entire McGILL line of 
No. 90 3/; HP capacity, 15 switches, sockets, portable lampguards and other elec- 


ihe. 2Sengele ewinc’. car amp. 125V, 10 amp. 250V trical specialties, write for catalog No. 84. 


ries a 6 amp. “T” 125V,  ‘gele switch with an AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 
3 amp., 250V rating with S.P.S.T. mechanism. De- ad 

an §.P.S.T. double-break Signed for AC operation. engineered electrical products — ~~ 
mechanism. 1/3 HP AC Also carries 20 amp. 


120-240V. Ideal for panel 125V AC non- inductive 
board, FH? motors, ap- load for heater applica- 
pliances, power tools, etc. tions. Also available in 
two circuit with center off 


and no off. Choice of ter- 
minals. 


aa needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., ELECTRICAL DIV., 450 N. CAMPBELL ST., VALPARAISO, INDIANA 
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COLUMBIA 


FLEXIBLE 


liquid-tight electrical conduit 


REDUCE 
MAINTENANCE 


PERMANENT PROTECTION 


AGAINST 
WEATHER + CORROSIVE FUMES 
OIL: GREASE - CHEMICALS “It’s a fact: your cost is lowest when your first 
SALT SPRAY> DIRT cost is your last cost. You not only make a 


better installation—faster—it guarantees you a 
WATER lifetime of dependable service ... and then some. 


NEC GUIDE—1960 

Columbia Flex-Seal, type XL 
with bonding strip, is UL 
acts for — A bonding strip, is J.1.C. ap- 
job use. rite for proved. Sizes from %” to 
your copy. 2” ID. Write for informative 

brochure. 


I. CABLE & ELECTRIC CORP 


_ Serving the Electrical Wholesaler Since 19120 
CHESTNUT STREET BROOKLYN 8, N. 


Non-Metallic Sheathed Cable Flexible Stee! Conduit Flex-Seal A. C.T. Armored Cable 
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What? 
Splicing a 
branch circuit 
without tools? 


YES! 


because only 


WING-NUT 


has a built-in wrench 


©1960. IDEAL INDUSTRIES. INC.. 
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For the tools and supplies you need 


on every wiring job, get the finest 


MADE BY 


NEW—FOR DIFFICULT PULLING JOBS 
“‘FLEXI-STRAND", Ideal's new extra-flexible fish tape 
answers the problems of pulling wires around sharp 
bends. It is made of high quality preformed galvanized 
This one really has it! Here's th nly one- aircraft cable. It is more durable, and stronger, and will 
e's the o far out-last ordinary flat tapes. So flexible it will easily 
piece screw-on wire connector with the take sharp bend in any conduit without cutting. Takes 
unique wing grip. Good news for thumb-sore extreme flexing without kinking or taking a set. Ex- 
electricians... just twist Wing-Nut easily and tremely high breaking point of 2,500 Ios. 


quickly on even the toughest branch circuit “WIRE-LUBE” FOR EASIER WIRE PULLING 
wires, like stiff vinyl-insulated #6. It's so easy, Easily applied by hand or brush to any rubber, or plastic- 
no tools are needed. And in crowded boxes ; : covered wire or cable, as they are being pulled into 


: : : conduit. Wire-Lube protects insulation against breaks, 
apply Wing-Nut, then snip off the wings. scrapes and strains. Slides wires around bends and 


, Perfect splice? You know it! Your splice is == = thru tight spots. Dries to a fine aa erg powder that 
ee : : makes it easy to add or remove wires later. Noncorrosive, 

always visible—no take-apart for inspection. noncombustible, absolutely harmless to hands and 

You can actually see your splice is right, q f clothes. 

through the semi-transparent Nylon insulat- 

ing shell. And that Nylon shell is tough, un- SUPER-SAFE VOLTAGE TESTER 


Safest, easiest-to-use voltage tester made. Designed 
breakable, high-dielectric, and stable . ngs for rugged daily use. Case is seamless plastic in Safety 
won't cold-flow and short-out by stretching ie Yellow, urf Prods have extra-safe 


thin under strain or pressure. ( nd 30” neoprene leads. Case has center 
with prod storage space to com- 
Only Wing-Nut has a Nylon shell with such a 


deep, wide skirt. Easily slips over two No, 8and 10 to 600v DC) FREQUENCY (25 to 60 cycles), AC or DC. 
6 thick T RW. No flash : lenoid calibrated voltage indicator functions sepa- 

a No. 6, even thick Type - NO Tlasn-over, rately from neon test lamp for super-safety. Available 

Two sizes of Wing-Nut handle all your needs. with special current-limiting resistors in each prod. 


wire, too! U.L. has “£-Z" AUTOMATIC HAND STRIPPER 
ing-Nut tor beg as a pressure cable ( 3 v) Strips standard branch circuit, fixture and lamp wire, 
and fixture splicing connector for all possible and all other stranded or solid wire. Automatic stop 
combinations of standard aluminum-to-alu- locks jaws open after stripping until wire is removed. 

‘ Eliminates crushed wire ends. Available with eccentric 
minum wire splices. And only Wing-Nut as adjustment on blades to limit cutting depth. 
also approved for 474 combinations of solid 
and/or stranded copper wire. \ “T-5"" LOW COST STRIPPER 


Sound good? Then see and try the new A handy addition to every electrician's tool kit. Strips 

t No. 10, 12, 14, 16 and 18 gauge wires quickly, cleanly, 
Wing-Nut yourself. easily. Cuts and loops wire. Sturdy, compact, con- 
t structed of hardened steel for rugged duty and long 

service. Comfortable plastic grips for sure handling and 


WRITE FOR FREE SAMPLE : safety. Overall size, 6”. Flat design fits easily into pocket 
8 8 or tool kit. 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS" 
In Canada: Irving Smith, Ltd., Montreal 


IDEAL INDUSTRIES, Inc., 


1041-K Park Avenue, Sycamore, Illinois 


Yes! | want the full story on the new Wing-Nut, and 
my free sample to try on the toughest branch circuit 
splice | can find. Also send me information on the 
full line of Ideal connectors, tools and supplies. 


THE HELPING HAND 
ON EVERY. 
WIRING JOB 


Name 

Firm 

Address 

Zone 
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---WHISPER 


AGNER Dry Type WHILE THEY WORK 

oe New...from Wagner...totally enclosed dry-type trans- 

formers filled with epoxy compound, Their designation: Type 


eneral Pi ose AE Single Phase, 1 to 10 Kva. 
2 / Sa Use these transformers for all general purpose applications, 


including those where noise must be minimized. They have a 


: ome low sound level . . . the result of encasing smaller Form W core 
la ns orm el § and coils in solid epoxy compound. The compound insulates, 
4 reduces sound-producing vibration caused by core excitation 


...and provides enough support and mechanical strength to 
eliminate the need for metal framework and other sub- 
assemblies that are subject to vibration. The result: a whisper- 
quiet transformer that can be used anywhere, even in quiet 
areas of offices and hospitals. 

Wagner Type AE transformers do more than silence sound, of course. They improve 
voltage regulation, and have better insulation protection (suitable for continuous operation 
at 80°C in a 40°C ambient). All parts are sealed from dust, moisture and corrosion by the 
epoxy compound. Naturally, every unit is built to conform to all applicable standards 
of ASA and NEMA. 

Wagner Type AE transformers can be installed indoors or out...in any location 
where they will not be submerged or exposed to injurious fumes in concentration. They 
are compact and lightweight and can be mounted in any position, at any angle...on 
walls, floors, or ceilings. 

Like to know more? Wagner branches and distributors have all the details. There’s 
one near you. Call or write now. 


Wasner Electric Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S.A. 


SPECIFICATIONS 


Type AE—Single Phase—1 to 10 Kva 
80° C Rise, 60 Cycles 


High Voltages: 120 x 240; 240 x 480; 600 volts, no 
taps; 480, 600 volts, 2—5% taps below normal. 


Low Voltage: 120/240 volts. 


AVERAGE 
DIMENSIONS IN INCHES NET SOUND 
WEIGHT] LEVEL 
Height Width Depth | POUNDS | DECIBELS 


10'%e b6%6 28 37 
11'%e 6% 6% 34 38 
13% 6% | 7% | 46 | 38 
14% 6'%e 7%6 62 39 
15% 9% 9% 93 39 
16% | 10% 
11% 10% 
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WIRES & CABLES 


Pictured here are just a few of the many wires and cables 
made by CRESCENT. They have an enviable reputatio: 
for quality and endurance, 


YEARS 
EXPERIENCE 


CRESCENT Quality an@ Gp Schedule Deliverics 
Will Save You Money 


WIRE & CABLE 


CRESCENT INSULATED WIRE’& CABLE $0, 
TRENTON, NEW JERSEY 
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35-100 606 volts a-c, 
250 volts d-c, 2 and 3 poles f 

; = ih @ 240 volts a-c: 20,000 am 70-225 amps, 600 volts a-¢, 
15-100 amps, 240 volts'a-c, Replaces: EH, fF and G breakers 250 volts d-c, 2 and 3 poles 
125 volts d-c, 2, 2 and 3 poles : Check Westinghotse for availa-_ IR @ 240 volts a-c: 25, amps 
IR @ 240 volts a-c: 7500 amps Of this st break Replaces: J breakers 


Newly Designed Westinghouse Breakers 


The confusing assortment of letters that tagged the breakers of the past should trouble you no 
more. The reason: clear-cut designations for the new smaller size Westinghouse breaker family. 


New designations mean that specifying is simple. . . identifying each breaker is easy. 
High interrupting ratings in smaller frame sizes mean you save as much as 50% on space. 


The Westinghouse design means that you have extra-long life, unfailing reliability. 
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125-400 amis, 600 volts a-c, 125-800 amps, 600 volts a-c, 
250 voits a3, 2 and 3 poles 250 volts d-c, 2 and 3 poles 
in > 240 volts a-c: 50,000 am IR @ 240 volts a-c: 50, 500 amps 


interchan geable Trip | interchangeable Trip 
R places: KL and breakers Replaces L, M and LM breakers 


J-30320 


Any way you look at it, the NEW Westinghouse breakers are the ones you'll want to use. 

More information? Contact your nearest Westinghouse representative, Westinghouse distributor, 
your independent panelboard builder... or write Westinghouse Electric Corporation, Standard 
Control Division, Beaver, Pa. 

For a large, plastic laminated wall chart of the new breaker line, write Westinghouse. 

All Westinghouse AB breakers meet or exceed NEMA and UL specifications. 


You can be sure... if it’s 
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How combat 
these electrical raceway problems 


a GALVANIC USE RIGID STEEL CONDUIT. Its zinc REWIRING USE RIGID STEEL CONDUIT. Fish tapes . 
es CORROSION coating guards it thoroughly against cor- DIFFICULTIES cannot damage its smooth, hard interior, 
rosive action when buried in concrete or and wiring is easy to pull in. Easy to pull 
soil. And it is fully compatible with all out and replace, too, even many years 
common building materials. after installation. Altering the wiring sys- 


tem is simple and quick where spare con- 


ELECTRICAL USE RIGID STEEL CONDUIT. Because duit capacity has been provided. 
FIRE it has good conductivity, and positive 
HAZARDS coupling, steel grounds out induced and HANDLING USE RIGID STEEL CONDUIT. Because 


imposed currents without danger. The 


DAMAGE of its great strength, steel conduit needs 
no special handling, no ‘‘babying.” It 
stays round and straight, resisting damage 


strength and toughness of steel protects 
wiring from physical damage. 


from all but the most severe treatment. 


SHORT USE RIGID STEEL CONDUIT. Numer- 
SERVICE LIFE ous installations over 50 years old are still 


in service; those going in today will be SLOW USE RIGID STEEL CONDUIT. Good 

serviceable even longer. DELIVERY inventories of standard types and sizes of 

steel conduit and fittings are always main- 

s EXPENSIVE USE RIGID STEEL CONDUIT. It out- tained by pipe mills and electrical dis- 
’ UPKEEP lasts any number of rewirings. Its ughtly tributors. When you specify rigid steel 


conduit, you're sure to be able to get it 


bonded zinc and enamel coatings remain 
when you want it. 


attractive throughout its service life. 


PROTECTION USE RIGID STEEL CONDUIT. The SPECIAL USE RIGID STEEL CONDUIT. Electrical 


OF EXPOSED strength of steel resists damage from mov- — INSTALLATION contractors are used to working with steel 

RUNS ing objects, thus providing electrical wir- EQUIPMENT conduit, and already own—and know 

ie ing with the most thorough and depend- how to use—the necessary installation 
able mechanical protection available. equipment. Steel conduit requires no spe- 


cial tools nor handling techniques. 


First in wiring protection for over 50 years, 
rigid steel conduit is the strongest answer to all 
your electrical raceway problems. Your elec- 
trical distributor will be glad to supply the 
details. Ask him about steel conduit soon. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


For strength 
...economy 
versatility 


STEEL 
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TYPE SAHD 
Heavy Duty 


30 to 1200 amps., 
240-v.—600-v, AC 


Levers in Kamklamp Fuse Holders grip knife-blade ter- 

minals between vise-like case hardened steel jaws} 

ferrule terminals under tightly drawn steel bands, Gli 
inated are connections that loosen and Dulin 


TYPE SCSD 
Standard Duty 
30 to 200 amps; 
240-v.—600-v. AC 


Kamklamp Fuse Holders—exc/usive in Frank Adam 
Switches—lock cartridge fuse terminal immovably in 
position, and provide tight, flexible connections under 
constant tension that will not become loose and heat up. 
Overloads cause heat and expansion, then subsequent 
cooling and contraction, which loosens ordinary con- 
tacts making them flash and burn. Kamklamp Fuse 
Holders help eliminate this major cause of trouble. 


Another Frank Adam exclusive is the rugged Shutlbrak® 
switch mechanism that won't arc or pit. Pre-shipment 
testing under loads twice the rated voltage plus 1000 
volts—front handle operation that permits space-saving 
side-by-side installation—one piece molded pole units— 
these are only a few of the features that make Frank Adam 
Safety Switches the industry's best buy. Write for catalog. 


SINCE 1891 


Avan ELECTRIC COMPANY 


"P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO 


busduct + panelboards + switchboards + service equipment 


safely switches + load centers + Quikheter 
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PARANITE 


POWER CABLE 
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Orlando, Florida, Meets the Challenge of An Expanding Population with - 7 
q | 


A. Paranite HIGH VOLTAGE CABLES are man- 
ufactured in a complete range of sizes—1000 through 
28,000 volt single conductor, 3000 and 5000 volt three 
conductor. Adaptable for aerial, direct burial or 
underground duct installation, wet or dry location. 


B. Paranite CONTROL CABLES are produced in 
a complete range of insulation and jacket types. Rub- 
ber, PVC or Polyethylene insulations are available 
to meet a variety of service temperature conditions. 


The ORLANDO, FLORIDA, UTILITIES COMMISSION chose Paranite for 
its new generating plant at Indian River. From transmission line . . . to 
power cable... through control cable Paranite was specified to carry 


the load in serving this dynamic and growing area. 


It’s another case history of the nation wide acceptance of Paranite 
products and demonstrates once again Paranite’s 70-year reputation 
for quality wire and dependable service. Yes...men responsible for ith 
power distribution know “IF IT’S PARANITE IT’S RIGHT.” seas 


Since 7890 
PARANITE WIRE & CABLE DIVISION 


ESSEX WIRE CORPORATION, Marion, Indiana 
MANUFACTURING PLANTS: Marion, Ind.; Jonesboro, Ind.; Tiffin, Ohio; Anaheim, Calif. 
Sales Offices and Redistribution Warehouses in all Principal Cities 
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CUT INITIAL 


GENERAL@)ELECTRIC 
POWER GROOVE 


It's easy with the most powerful fluorescent on the market! If you're 
planning a new building... or remodeling an existing one... you can shave your customer’s 
initial lighting investment by as much as 40¢ a square foot! 


How? Specify G-E Power Groove* Lamps. They give more light than any 
other lamp. You use fewer lamps, fewer fixtures, fewer everything else it takes to light your 
customer’s building properly. And his savings keep mounting. With fewer lamps, fixtures and 
ballasts, his maintenance bills will be lower, too. 


The secret's in the grooves. They’re what bend the arc stream (it’s straight in other 
fluorescents) . . . lengthen it . . . make the lamp put out more light. Only G-E Power Groove 
Lamps have ’em. Only General Electric gives you this years-ahead light source—another example 
of a difference that makes a difference in value to you. Call your G-E Lamp distributor for more 
information. General Electric Company, Large Lamp Dept. C-031, Nela Park, Cleveland 12, O. : 


“General Electric’s trademark for configurated fluorescent lamps 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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A Complete Pipe and Conduit 
Workshop At Your Finger Tips 
... For High-Speed Threading, 
Cutting, Reaming 


Full 2” capacity. Plenty of power for up to 12” geared tools. 
Universal Die Head included threads %" to 2” pipe and conduit 
with just two sets of dies. Four other styles of heads available. . . 
%" to 2” pipe or conduit, 4" to 2” bolts. Fast hand-action RIGAID> 
Speed Chuck. Cam-Action Rear-Centering Workholder. Auto- 
matic re-circulating oil system. Easy-to-Read Length Gauge. 


See and Try This Time and Cost-Saving 
Rita 535 at Your Supply House Today 


TOOL ¢ 
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In Detroit's New Cobo Hall 


The handsome front entrance of Cobo Hall, De- 
troit's exciting new Convention-Exhibition Hall. 


FLEXIBLE 


Space limits a complete descrip- 
tion of the Sylvania lighting in- 
stallation at Cobo Hall. If you are 
interested in a full detailed re- 
port, it will gladly be sent on 
request. Simply write to Sylvania 
Electric Products Inc., Wheeling, 
West Virginia. 


Giffels & Rossetti, !nc., Architects and Engineers 
Hatzel & Buehler, Inc., Electrical Contractor 


Tarnow Electric Supply Company, Electrical Distributor 


Sylvania’s louvered ceiling provides 135 footcandles of general lighting for over 
100,000 square feet of display area. Complete system consists of outrigger-type 
fixtures with eight 75-watt Instant Start lamps installed in a grid arrangement, 
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of three 100,000 sq. ft. exhibit halls lighted with Sylvania's 2 x 8 and 2 x 2 Troffers in a modular pattern. 


SYLVANIA 


Cobo Hall, Detroit’s new exhibition center, features one 
of the largest and most flexible lighting installations 
ever made. 

On both floors of this vast exhibition hall Sylvania 
provides the versatile lighting needed for a wide variety 
of exhibition uses. 

The three halls on the second floor, designed for the 
display of large equipment, each measure 240 feet wide 
by 405 feet long with a ceiling height of 30 feet. Each 
hall utilizes Sylvania’s 2’ x 8’ lay-in Troffers and 2’ x 2’ 
recessed units in an attractive and eye-catching 10’ x 10’ 
modular pattern. 

Through circuiting, six different general lighting levels 
up to 135 footcandles can be obtained. Keeping with the 
flexibility theme, each 2’ x 2’ unit contains fluorescent 
lamps for general lighting and one 500 watt incandescent 
swivel-type spot for highlighting exhibits. 


On the first floor where smaller equipment will be dis- 
played an entirely different lighting system is used. 
Sylvania’s luminous louvered ceiling provides 2-level 
lighting control—either 70 or 135 footcandles—for over 
100,000 square feet of display area. Again incandescent 
spots are installed on 14’ square modules to highlight 
displays. 

This tremendous lighting installation illustrates Sylvania’s 
ability to work hand in hand with architect, engineer and 
contractor on jobs of any size . . . from 10 square feet to 
10 acres. 

For your next lighting installation—check Sylvania first. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC, 


One 48th Street, Wheeling, W. Va. 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS: 
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Frankly, we had a big decision to 
make when we were designing this 
new HK metal-clad switchgear. 
Should we go ahead with a complete 
redesign or should we simply add the 
new features we knew you wanted 
to our previous models? The latter 
would have been easier, and it still 
would have put us well ahead of the 
field. But we decided it would be 
more honest to give you the benefit 
of as much progress as possible as 
soon as we could. And we were con- 
tident that in this case we could 
give you all these advances at a 
price no higher than you would pay 
for equipment with none of them. 


First we wanted to give you stored 
energy closing. No circuit breaker 
in this class can really be called 
modern today without this feature. 
It insures that you can have fast, 
uniform closing every time. In fact, 
I-T-E makes it possible for you to 
close the breaker even during emer- 
gencies when you have lost control 
power. Fast closing reduces breaker 
upkeep—prolongs contact life. And 
I-T-E’s motor-driven spring charg- 
ing mechanism needs only about 
one-tenth the power of other de- 
vices. So you can enjoy the econ- 
omy of a smaller battery or con- 
trol transformer. 


To give you still greater safety too 
again with no increase in cost—we 
designed this switchgear so you 
never need open the doors to move 
the breakers. You can go all the 
way from connected through test 
position, to disconnected, and 
back again with the door closed. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE... 


......we Knew you would want all these 
switchgear advances. And we were 
determined to bring them to you at the. 
lowest possible cost.” 


—Frederick G. Schmidt, Manager Switchgear 
Division, I-T-E Circuit Breaker Company 


(Advertisement) 


Where else can you find safety like 
this in metal-clad switchgear? Even 
an inexperienced ma. can operate it 
in complete safety. Because we were 
designing this equipment completely 
new from the ground up, we had the 
opportunity to make the compo- 
nents more accessible and provided 
more elbow room inside the com- 
partments. The bus is higher, for 
example, making installation and 
inspection easier. The control cables 
are brought in at the front for con- 
venience and safe access away from 
the high-voltage bus. The current 
transformers are located behind the 
shutter in the circuit breaker com- 
partment and may be easily changed 
without disassembling the bus or 
cable connections. 


We were meticulous from the begin- 
ning about taking full advantage of 
the many new materials now avail 
able for switchgear use. And through 
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careful selection of materials, skill- 
ful arrangement of components, 
and shrewd economy of space, we 
were able to give you all these ad- 
vances in a substantially smaller 
package as standard equipment. 
The gear fits under lower overheads 
and in narrower aisles. Yet it gives 
you actually more usable space in- 
side than you had before. Circuit 
breakers are lower, lighter and easier > * 
to handle. Instruments are at eye 
level. We believe you will agree 
there is no finer switchgear available 
today anywhere. : 


A complete description of this equip- 
ment is contained in our new illus- 
trated Bulletin 2801-2A. Send for 
your copy. And ask to see our new 
sound strip film. We'll bring it to 
your office. You can see it in 18 
minutes, I-T-E Circuit Breaker 
Company, Dept. SW, 1900 Hamilton 
St., Philadelphia 30, Pa. 
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WHEN 


ORDERING “TYPE RR” 


SPECIFY HABIRITE-HABIRPRENE 


The high voltage cable that assures superior quality and service reliability! 


The term “RR” is only a name, not 
an assurance of quality. Instead of 
ordering just “‘RR”’ cable, insist on 
Phelps Dodge Habirite-Habirprene 
developed through years of experience 
in designing and manufacturing this 
type of cable. 

Phelps Dodge Habirite insulation, a 
specially engineered butyl rubber com- 
pound, has a service dependability rec- 
ord unsurpassed by other types of rub- 
ber insulation. Habirite is greatly 
superior to old-fashioned insulation for 
these reasons: 


@ Much greater resistance to heat and 
oxidation which permits a higher 
temperature rating, with consequent 
reduction in conductor size and in 
cost for same current load. 


Much greater resistance to ozone 
usually present around high voltage 
equipment. 


@ Better electrical properties that give 
a greater safety factor in operation 


Phelps Dodge Habirprene sheath, a 
neoprene compound with improved 


mechanical toughness against damage 
from installation hazards, is especially 
made to be extra resistant to corona, 
one of the worst enemies of high volt- 
age cable. This extra resistance pro- 
vides a greater safety factor in opera- 
tion and has contributed to the re- 
markable reputation and service rec- 
ord of Habirite-Habirprene. 

When you specify Habirite-Habir- 
prene, you are assured of high voltage 
cable with the utmost in safety and 
durability. See vour Phelps Dodge Dis- 


tributor! 


PHELPS DODGE COPPER PRODUCTS 
CORPORATION 


SALES OFFICES: Atlanta Birmingham, Ala.. Cambridge. Mass.. Charlotte, Chicago. Cincinnati, Cleveland. Dallas, Dayton, Denver, Detroit, 
Fort wayne, Green.poro, N.C., Houston, Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louls, Seattle, Tampa, Washington, D. C. 
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and Easton Ave. + St. Louis, Missouri a 
Canada, Ltd. 421 Islington Ave. South, Toronto 18, Ont. 
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Wherever protected 
illumination rs needed. 
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A complete line of industrial and commercial lighting fixtures allows Killark 
to serve all types of installations with proper protected lighting. The Killark 
ability to supply exact needs means maximum Safety, convenience, and 
efficiency—for both hazardous and non-hazardous locations. 


All Killark fixtures are cast from aluminum to provide important extra 
advantages. Installed inside or outdoors, they remain permanently 
rust-proof. They give outstanding service in many areas where corrosion 
is a problem. Aluminum also dissipates heat at a much faster rate, 

and is safer because it’s non-sparking. 


Simplicity of design is still another reason for the superior performance 
of Killark light fixtures. Most styles have interchangeable parts to allow 

quick, inexpensive changes in mounting method, wattage capacity, type 
of globe, or reflector. Relamping can be done easily without tools. 

Your Killark dealer can supply these fine light fixtures promptly— 

from his stock or one of the nineteen Killark warehouses in the 

United States and Canada. 


Killark light fixtures are U.L. and C.S.A. approved. 


SOLD THROUGH WHOLESALERS FROM COAST TO COAST AND IN 
CANADA. WAREHOUSE STOCKS IN NINETEEN CITIES. 
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Mr. Simpson in front of Pittsburgh building where G-E Remote-Control Wiring saves $700-$800 a year. 


“G-E Remote Control Switching 


solved a 38-story problem for us!” 


... Mr. T. J. Simpson, Assistant Superintendent Grant Building, Pittsburgh, Pa. 


“Control of corridor lighting used to cost us too much 
money,” says Mr. Simpson “because of a floor-by-floor 
manual switching system. 

‘““A man had to make as many as four 33-floor trips a 
day to turn lights ON and OFF. Even at that, lights 
were ON overtime. 

“Then we discovered G-E Remote-Control switching. 
You can say it solved a 33-story problem for us! 

“We installed two 24-volt switches on the first floor 


Each corridor has two sets of controlled 
lights — one ON every day — one near 
windows, ON when its dark outside. 


Old system controlling corridor lights 
required manual operation of panel 
switches on 33 floors. A half-hour job! 


to control G-E relays, bridged across corridor light 
switches, on thirty-three floors. Pressing one or both 
of these General Electric switches instantly turns lights 
ON or OFF on every floor. 

“The 24-volt control circuit runs in an old conduit; 
we didn’t have to tear up the place. It was the only 
practical way to do this job. Easy and inexpensive!” 

General Electric Company, Wiring Device Depart- 
ment, Providence 7, Rhode Island. 


New General Electric Remote-Control 
switches control selected lights on all 
33 floors at once, from one spot. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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Theory Anyone Can Make 
Lighting Fixtures RLM Standards 


only RLM-Labeled fixtures are guaranteed 
to meet these standards, a guarantee made 


possible only by both the MANUFACTURER 
and the Certification Program of THE 
ELECTRICAL TESTING LABORATORIES 


You often hear the question, “Is it equal to RLM?”... or you see 

in specifications the words: “RLM or Equal”... of course, theo- 

retically it is possible to meet RLM Specifications. It is in the 

guarantee that the RLM Label cannot be equaled! The heart of 

= ltt the RLM Label is in its warranty of conformance to these RLM 
S Ka Specifications. This guarantee of the manufacturer to buyers is 

ON NK based not on specially submitted samples to a laboratory or an 

ai outdated test... but on a continuous, current testing and certifica- 
tion program conducted by the independent and world famous 


ELECTRICAL TESTING LABORATORIES OF NEW YORK. 


% 


OVERBAGH & AYRES 
| QUADRANGLE 
— } CTRICAL TESTIN 
ORATORIES 
4 


++ 


as 


WESTINGHOUSE 


2 
2 
+ 
5 
HAlvminum Reflectors oll others ore Porcelown 


WHEELER-FULLERTON 


nomel 


UPLIGHT 8.20% W-20% 20-30% 


ee. Types of RLM-Labeled equipment available 
CURTIS-ALLBRITE from each of the 22 participating 
axno 0” manufacturers is shown in the chart. 
ENDER-MONARCH 
KEYSTONE 
UGHTING DYNAMICS 
MULTI 
RUBY-PHILITE 
SMOOT.-HOLMAN 
SUNBEAM 
SYLVANIA 
WAKEFIELD 
| These TWIN QQ’s to Industrial Lighting Success 
are musranceed with all Upheing bearing the RLM 
WORK-O-LITE RLM STANDARDS INSTITUTE, INC., | 
Copyright 1960—RLM Standards Institute R-766 Suite 819N, 326 West Madison Street, Chicago 6, Illinois 


WIN 
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kind and size 


contracts...of the 


you want, you 


need advance news on jobs 


Up—so you 


can concentrate 


t 


“On those 


that are best for you. You need 


daily >) 


DODGE REPORTS are individual building project 
reports. They’re mailed to you daily. You get 
REPORTS on just the types of building you're inter- 
ested in. They tell who’s going to build what and where 
...whom to see...when bids are wanted ... who else 
is bidding...who gets which awards. 


dge Reports!! 


When you use DODGE REPORTS, you always 
know what’s coming up. You don’t depend only on 
invitations to bid. You concentrate on jobs you know 
will be profitable. 

If you do business in the new construction field, 
you need DODGE REPORTS. 


SEND FOR THIS FREE BOOK > 


F. W. Dodge Corporation, Construction News Division 
119 West 40th Street, New York 18, N. Y., Dept. ECM110 


Send me the book: ‘“‘How Subcontractors Get More Work in New Construc- 
tion” and let me see some typical Dodge Reports. I am interested in the gen- 


eral markets checked below. 


[-] House Construction General Building 
(] Engineering Projects (Heavy Construction) 


Area 


Name 


Company _ 


Address 


City 
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MILLIONS 
OPERATIONS 


with 
Allen-Bradley 
Limit Switches 


There’s nothing now on the market 
to match the reliability and trouble free 
performance of Allen-Bradley Bulletin 
802T limit switches. They are 
completely oiltight—operating heads 
and switch bodies are sealed against 
oils, coolants, and metal chips. 
Operators cannot become sluggish or 
“stick”’ in operation—contacts cannot 
become fouled. The double break, 
silver contacts are always in 
perfect operating condition—and 
remain so without maintenance. 

Insist on Allen-Bradley—the quality 
line of limit switches that will give you 
many more millions of trouble free operations. 


Bulletin 802T Micrometer Adjustment Roller Lever Limit Switch @& 


A-B Limit Switch features mean more life, more dependable trouble free service 


t 


REPETITIVE ACCURACY — Unique tog- FLEXIBILITY — All operating heads can FRONT MOUNTING REAR MOUNTING 
gle blade action assures operation at be rotated and fastened in any of four All Allen-Bradley Limit Switches can be mounted 


precisely the same point each time, positions 90° apart. either from the front... or from the rear. 
without adjustment, 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. © In Canada: Allen-Bradley Canado itd., Galt, Ont. 
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... Insist on Allen-Bradley accessories 
for continuous automatic production 


In this broad line of Allen-Bradley 
accessories, each and every unit car- 
ries the traditional A-B trademark 
of quality that stands for trouble 
free operation. Rugged construc- 
tion, and maintenance free, silver 
alloy contacts provide the reliability 
that is essential to the continuous 
operation of your automatic produc- 
tion machines. 

Profit from the experience of the 
leading machine tool builders . . . in- 
sist on Allen-Bradley quality motor 
control all the way! 


Special push button panels can be assembled to your specifications. 


OILTIGHT LIMIT SWITCHES PRECISION LIMIT SWITCH OILTIGHT CONTROL UNITS OILTIGHT CONTROL STATIONS 
Bulletin 802T with sealed heads Bulletin 802 oiltight. Responds Bulletin 800T. Choice of push Bulletin 800T for up to 16 units 
and bodies. Various operators. to very small operator travel. buttons, lights, and switches. in die cast aluminum enclosure. 


PNEUMATIC TIMERS OILTIGHT PRESSURE CONTROL STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 849. Reliable and accu- _— Bulletin 836. For hydraulic sys- _—_ Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
rate. For on-delay or off-delay. — tems with pressures to 5000 psi. _— also pilot lights and switches. housing for toughest service. 
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AND NOW: 100 amp 2-POLE 


THAT TAKES ONLY 


SPACES 


Now ... the EQ-P 2-pole 100 amp circuit 
breaker is available to make the Uni-Pak load- 
center even more flexible than ever. It is the 
first and only plug-in 100A 2-pole that takes up 
only two pole spaces! 

I-T-E plug-in circuit breakers plus the I-T-E 
Uni-Pak give you the best and most flexible 
loadcenter line available today. Dual rated Uni- 
Pak loadcenters plus the 100A 2-pole allow you 
to convert the economical main-lugs-only load- 
center to a single main disconnect. In addition, 
the space saving EQ-P 100A 2-pole allows you 
more branch circuit space. 

For additional information, write 1-T-E Cir- 
cuit Breaker Company, Walker Division, 125 
Bennett Street, N. W., Atlanta 9, Ga Ask for 
Bulletin NI-100. 


I-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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Inside view of typical bay, show- 
ing load interrupter (for switching), 
power fuses, and out-going pothead. 


A Power Fuse both 
senses and clears 
short circuits — 

cuts cost of metalclad 
switchgear 50% 


With S&C Metalclad Switchgear you 
get dependable protection for your high- 
voltage power circuits at about half the 
cost. How? Partly through the use of S&C 
Power Fuses instead of circuit breakers 
and relaying. 


The power fuse is self-sufficient. It needs a 
no instrument transformers, no relay. 
There is nothing to set, adjust, test, or 
maintain. You don’t need special equip- 
ment or skills. After the fuse clears the 
fault and the cause has been corrected, 
you simply reach for a $13.50 refill stored 
in the compartment door. 


Power fuses give you the protection you 
need against permanent destructive faults. 
Industrial and commercial high-voltage 
power circuits are not subject to transient 
faults (such as lightning, falling trees, ‘2 
wind, ice, rodents) and so don’t need the : 
automatic reclosing feature of the circuit 
breaker. 


S&C fused interrupter gear meets the 
new National Electrical Code require- 
ments for fault closing. It is available in 
short circuit interrupting ratings up to 
500 mva at 14.4 kv, 250 mva at 4.16 kv. 
Continuous current ratings are 200, 400, 
and 720 amperes. Maximum capacity of 
rain bus, 2000 amperes. 


ELECTRIC COMPANY 


4433 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit Interruption since 1911 


industry-proved through a quarter century of service... THERE'S NO DOUBT ABOUT NEOPRENE 


One of American Airlines’ fleet of Boeing 707 jet flagships parks at new passenger terminal. 
Neoprene jacketing protects 68,500 feet of underground lighting cable serving the terminal’s apron. 


Dependable neoprene 
the apron of another new Idlewild terminal 


Marshy soil at New York International Airport poses 
special problems for underground power cable. Ex- 
cessive moisture that collects in ducts makes life tough 
for ordinary jacketing. That’s one reason why neoprene 
jacketed cable has been a standard at Idlewild for 
years. One of the most recent installations is at Ameri- 
can Airlines’ new jet-age passenger terminal. Here all 
underground lighting cable serving the terminal apron 
is protected with durable neoprene jackets, specially 
compounded for maximum water resistance. 


Neoprene jacketed cable has thoroughly proved 
itself at Idlewild, as elsewhere. Just in the last two 
years, over 500,000 feet of neoprene cable has been 
installed during construction work at other Idlewild 
terminals . . . and all this is in addition to the un- 


REG. 5. pat. OFF 


jacketed cable lights 


counted millions of feet that have been buried at 
Idlewild since the airport’s inception in 1942. 


Neoprene jacketing’s proven resistance to weather- 
ing, abuse, temperature extremes, flame, hot and cold 
flow can mean economical 
long term protection for the 
cable you use. E. I. du Pont 
de Nemours & Co. (Inc.), 
Elastomer Chemicals Dept. 
EC-11, Wilmington 98, Del. 


20,000 KW of Power 
Ship to Shore = 


Free—Ou Pont’s new 

WIRE AND CABLE CASEBOOK 
Each issue contains case histories 
from the electrical industry on the 


use of neoprene jacketed cables. 
Subscriptions free on request. 


NEOPRENE 
SYNTHETIC RUBBER 


Better Things for Better Living .. . through Chemistry 
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ASWVO low voltage Remote Control Switches 
decrease installation costs 
increase safety, permissible line run 


ASCO Remote Control Switches equipped with low volt- 
age control are suitable for 24 volt A-C control by push 
button, time switches, relays or other control methods. 


ADVANTAGES 


@ REDUCTION IN COST OF INITIAL INSTALLATION: Control 
equipment can be connected through small wires — no 
BX or other large cable required. Control components 
such as push buttons can be inexpensive units: no conduit 
boxes are needed. 

e SAFETY: Lower voltages provide increased safety for 
personnel. For schools or any installations where control 
stations are accessible to the public, the safety advantage 
of low voltage control is apparent. 

e INCREASE IN PERMISSIBLE LINE RUN: Control wires can 
be #18 for a maximum distance between control station 
and switch of 500 feet; Maximum line run for *14 wire 
is 1300 feet. 
@ ASCO “PACKAGE UNIT’ REQUIRES NO EXTERNAL RELAY 
OR FUSE BOX: The Remote Control Switch, Relay, Trans- Catalog No. 238S1C, 30 Ampere Sulletin 920 
former and Fuse — all the items needed for low voltage Remote Control Switch with Low Voltage Control. 
control — are on one compact panel. 


@ ADAPTABLE LOW VOLTAGE RELAY PANEL: Can be mounted 
separately from the Bulletin 920 Remote Control Switch. 


Relay panel includes low voltage control relays with a 
stepdown transformer. FOR CONTROL INC 3 LINE 
| —— 
CONSTRUCTION AND OPERATION | 
~ | 


Complete panel consists of a Bulletin 920 Switch with 


C IR 
fuse adapter, auxiliary contact, and low voltage relay 


| on 


= 
] 


panel. In Circuit Diagram, control is shown from oO —&. RC | 
momentary contact control stations, using two normally | -- 

‘ open momentary contact buttons, one for closing and | anlt—° 
one for opening. Note that the push buttons are on the ee 


low voltage control circuit. 


Elementary Wiring Diagram—Bulletin 920-238 
Additional openings and closing buttons can be con- Remote Control Switch for 24 Volt Low Voltage Control. 


nected in parallel with buttons shown. 


FOR COMPLETE INFORMATION, WRITE FOR BULLETIN 920-238 — OR HAVE THE ASCO ENGINEER CALL. 


ASCO Valves 


Automatic Switth CO. 50.) HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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Corona effect— beautiful to look at 


The Aurora Borealis is a spectacular sight to see but it knocks out communication systems all 
over the world. In high voltage power cables, corona effect or ionization creates ozone which 
causes rapid deterioration of ordinary rubber insulation. 

Years ago, engineers at American Steel & Wire took steps to correct this situation. They 
developed PS shielding with semi-conducting rubber tape wrapped around the conductor and 
over the insulation. This eliminated air gaps which might cause spark discharge and provided 
the best possible contact between conductor and insulation. Semi-conducting rubber shielding 
has since been adopted by the industry. 

Another development, butyl rubber insulation, combines outstanding resistance to the effects 
of ozone, with heat stability and high moisture resistance. 

In USS Tiger Brand Cables, this insulation is known as Amerzone B. It will withstand current 
loadings resulting in copper temperatures of 90°C. 


The combination of PS shielding and Amerzone B insulation in Tiger Brand Cables (5 to 15 
ae KV), plus an Amerprene 90 cover, provides a power cable with outstanding reliability and 
performance. 

= . Such cables can be used for installation in ducts or for direct burial in earth, for aerial use, 

and many other high voltage applications. For more information, write for our booklet, ““Tiger 

Brand Power Cables,”’ which covers Amersheath Type RR Cable and Metallic Parkway Cables, 

Address American Steel & Wire, Dept. 0446,614 Superior Avenue, N. W., Cleveland 13, Ohio. 


USS, Tiger Brand, Amerzone and Amersheath are registered trademarks 


(ss) Tiger Brand Electrical Wire & Cable—A standard cable for every special job 


Asbestos Wire and Cable + Varnished Cambric Cable +» Mold-Cured Portable Cord + Interlocked Armor Cable « Shovel & 


gy Dredge Cable + Special Purpose Wire & Cable + Paper & Lead Cable + Aerial, Underground and Submarine Cable 


: American Steel & Wire 
= Division of 
: United States Steel 
al} Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 


Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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Corona eliminated 
Test showing two conduc- 
tors both insulated with 
“ozone - proof” rubber, but 
the one on the left is not 
shielded and shows corona. 
On the second conductor, 
Type PS shielding prevents 
corona formation. 
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The TRANFO-UNIT is a complete, self-contained unit substation in a single package. It 
includes the primary disconnect, transformer, and secondary circuit protective devices. 


“So easy to install. There’s no complicated assembly at the 
site. You just position the TRANFO-UNIT and connect.” 


“Neat, attractive appearance. No hodge-podge arrange- 
ment of assorted gear. Saves space too. A real asset for 
any building.” 


“Greater safety. Everything is inside the TRANFO-UNIT. 
No exposed hot parts. It needs no fence.” 


“Better regulation. We put a TRANFO-UNIT in every load 
area. So we get better voltage regulation for all our 
lights and equipment.” 


“Economy. We buy our power at economical higher volt- 
ages. Then we put the TRANFO-UNIT right near the load, 
Cables can be smaller size, lower cost.” 

“Flexibility. I-T-E gives us complete custom design 
service. TRANFO-UNIT components can be selected to 
meet our particular requirements.” 


For supermarkets, schools, office buiidings, factories and 
many other applications, the I-T-E TRANFO-UNIT is 
ideal. Available from 45 through 2500 kva. For com- 
plete information, write I-T-E Circuit Breaker Company, 
Dept. TR, 1900 Hamilton St., Philadelphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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COLOR, a new dimension in lighting 


Effective lighting application depends critically upon scientific criteria, 
such as intensity and brightness, which are objectively measurable. Direc- 
tion, diffusion and shielding also play important roles. Such characteristics 
of lighting installations are well known and usually carefully considered 
in practical installations. But color, obviously among the most significant 
aspects of the visual environment, if it is considered at all, is usually 
identified by lighting people only in terms of the reflectance of surfaces. 


Throughout our lives and in every visual environment the color of things 
is vital for intelligent identification and comprehension. But the colors 
we see are only those which our lighting sources can render. Thus color 
and incident light are closely interdependent in creating the visual environ- 
ments so important to our comfort, security and effectiveness. 


Much has been done by lighting engineers in the field of specialized light- 
ing systems to meet critical problems of close color discrimination; for 
matching dyes, grading cotton, appraising furs and many other industrial 
and commercial tasks. Stage lighting experts also regularly produce an 
infinite variety of spectacular and esthetic effects. But little of all this 
valuable experience has been applied to the practical areas of industrial, 
commercial and residential lighting. 


It was only a few years ago that higher illumination levels, such as 
100 footeandles and above, were applied only to very special tasks or pur- 
poses which could not be accomplished practically otherwise. The higher 
intensities were not then considered feasible for conventional applications. 
But we now know that general lighting in the range above 100 footcandles 
is very beneficial indeed for such routine general lighting applications as 
office work, merchandise display or even for the home kitchen. 


Logically, progress toward superior quality in lighting application must 
compel more critical attention to color perception and discrimination not 
only for particular seeing tasks but for the whole visual environment. 
Such further sophistication in lighting application does not lead, as some 
may believe, only to a universal standard white light. It also leads to 
deliberate bias, in the selection of sources and controls, to enhance or 
suppress portions of the spectrum for particular objectives. 


Consideration of color effects in the design of lighting systems promises 
to be a dynamic new dimension of practical lighting application. To achieve 
superior visual performance in optimum visual environments will almost 
certainly require substantially higher energy and lumen input to the light- 
ing system than we have so far employed in common practice. 
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| lighting equi 
extra values throughout the line. - 


or full data on PREFERRED UGHTING: see your GE 
Sales Engineer or Agent now. And write to General Electric. 
Co., Section 460-09, Schenectady, N.Y. for the 28-page 
“Designer's Buyer's Guide® to PREFERRED 
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Spare sleeves 
x capped at 
both ends 


> Stee! plate — 
Welded | 
Oakum packed Welded 


Cap spare sleeves 


000 00 


around cables- Stee! 
opening filled — 


with mastic 


Bushing inside | Bushing in 
CT. cabinet transformer 
vault 


SWITCHGEAR TRANSFORMER 
ROOM Section VAULT 


conduit 


WATERPROOF CONSTRUCTION is used for the steel plate through which service conductors pass 
from the utility vault to the CT cabinets. 


Design and construction details for... 


480/277 Volts in an 


Office Building 


A close look at the modern electrical installation serving light and power 
loads in Gateway Center No. 4—another building in the dynamic expan- 
sion of downtown Pittsburgh, Pa. Elactrical design was done by Meyer, 
Strong and Jones, New York City. Frame Electric Company, Pittsburgh, 


made the installation. 


By J. F. McPartland 


cal system is the major func- system reliability, cellular floor ity network transformers forming 

tional element in Gateway No. raceway and grid layout of lighting a spot network in an underground 
4, one of Pittsburgh’s newest office circuit conduits to meet varying vault adjacent to a switchgear room 
buildings. Here, electrical design tenant requirements and pipe and in the basement at one corner of 
followed highly practical concepts, wire feeders with economy-minded the building. Two sets of service 
affording maximum return in makeup and loading—these are feeders deliver energy at 480/277 
power and light utilization for the some of the interesting design de- volts, 3-phase, 4-wire, grounded 
money invested in the overall sys- tails. And construction of the sys- wye. Each service feeder is made 
tem. High capacity circuits with tem entailed a wealth of modern’ up of six 750 MCM conductors per 
substantial margins for load installation techniques. phase and six 500 MCM conductors 
growth, selectively coordinated Power for the 22-story building for the grounded neutral, and each 


J ext system but flexible, electri- overcurrent devices for increased originates from four 1000-kva util- 
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One set of service 
conductors in multiple: 
6- conduits, 
3-750 MCM plus 


© 1 - 500 MCM per conduit 


Second set 
of service 
conductors 


— — 4 


Pullbox 


Two sets of 
SE conductors 
from ring bus 
of network 


a Utility vault with 
four 1000-kva 
network transformers 


6-750 MCI 
per phase 


p 

6-500 MCM | 

for neutral 
Power ~ 
switchboard 


Front of board 


SERVICE SWITCHGEAR 
cw ROOM IN BASEMENT 


Lighting | 
switchboard | 


connected in spot 
network for grounded 
480/277 -volt 
3-phase, 4-wire 
services to building 


| 


EQUIPMENT LAYOUT in service switchgear room shows feeds from adjacent 


transformer vault to building switchboards. 


Circled letters correspond to 


accompanying photos of various equipment in the room. Each arrowhead 
in this plan indicates the angle at which the photo was made, 


PHOTO D—SUPPLY CONNECTIONS to 
multiple-lug plates for individual phase 
buses in each switchboard make use of 
limiter lugs rated 750 MCM to match 
the conductor size. These lugs are re- 
quired by the utility as part of its spot- 
network service hookup. 


PHOTO E—POWER CIRCUIT BREAKER 
in dead-front lighting switchboard is set 
as shown behind the open panel. Unit 
is rear-connected to switchboard bus, 
with current transformers in connection 
to feed ammeter in top section of the 
same compartment. Units with top 
grates are arc chutes for contact as- 
semblies. Pushbutton in front plate per- 
mits manual tripping of the electrically- 
operated CB. 


PHOTO A—CURRENT TRANSFORMERS 
for metering of one of the services are 
shown through the open doors on the bot- 
tom of the cabinet. At left in the 
cabinet, the service conductors come 
through the wall from the utility vault. 


supplies a floor-stanaing, safety- 
enclosed CB switchboard. All elec- 
tric power for the building is de- 
rived from these two switchboards 
—one board supplying lighting 
feeders; the other, power feeders. 

Each switchboard contains an 
electrically operated power circuit 
breaker for main service disconnect 
and protection. The main CB in 
each case is rated to trip at 3000 
amps and incorporates overload 
trips-—long and short time delays— 


PHOTO F—FUSE BLOCK is shown here 
removed from one of the combination 
fuse-CB feeder protective devices. This 
permits access to the fuse units for 
changing if necessary. Butt terminals 
on fuse carriers mate with spring-clamped 
sockets in CB assembly (through opening 
in switchboard front). Operation of any 
fuse trips CB to prevent single-phasing 
on the feeders. 
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PHOTO B—SERVICE CONDUITS into power switchboard 
were bent on the job and terminated with two aluminum 
locknuts and an aluminum bushing. Ease of bending dictated 
field bends instead of ells for conduit turns. 


as required to provide coordinated 
operation with the load-side over- 
current devices protecting outgoing 
feeder runs. High reliability and 
continuity of service is assured by 
coordinating devices so that a 
feeder fault takes out only that 
feeder and will not operate the 
main. Careful calculation of selec- 
tive coordination for all of the pro- 
tective devices in the feeder system 
was one part of the detailed engi- 
neering done by William Broderick, 


PHOTO G—OVERHEAD PULLBOX provides for change in direction of feeder runs 


PHOTO C—SERVICE CABLES into end wiring compartment of 
power switchboard divide demand load among six sets of 
3-phase, 4-wire feeders. All conductors on this job—includ- 


ing all branch circuit wiring—are type RHW. 


electrical engineer of Meyer, Strong 
and Jones. 

Each main CB has an interrupt- 
ing rating of 100,000 rms asym- 
metrical amperes to meet the fault 
current capability of the supply 
system at their point of application. 
The CB is rated to safely and effec- 
tively interrupt the highest current 
which might flow through it (pro- 
duced by a bolted short on its load 
terminals). The short-circuit ca- 
pability of the supply system at the 


from both the power switchboard (foreground) and the lighting switchboard (in back). 
Again all conduits were field bent to positions. 
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utility vault terminals was given 
as 87,000 amps symmetrical (about 
109,000 amps asymmetrical). Im- 
pedance from these terminals to the 
terminals of the main CB in each 
switchboard reduced the duty from 
that value, permitting use of the 
CBs rated 85,000 symmetrical— 
100,000 asymmetrical. 

Feeders from the two switch- 
boards are carried to panels and 
control centers for the various 
loads. From one switchboard, light- 
ing feeders are carried to electric 
closets on each floor of the build- 
ing. Feeders from the _ other 
switchboard supply power loads in 
the basement, on the 14th floor and 
in the roof penthouse mechanical 
rooms. Design of the feeder riser 
system aimed at high capacity with 
simplicity and economy. 

A total of nine risers supply 
lighting and receptacle circuits in 
all of the building’s office space— 
floors 2 through 22. Each of these 
floors has three electric closets with 
each closet located at the approxi- 
mate load center of one-third of the 
total floor area. Risers from the 
basement switchboard to the floor 
closets are made at these three 
points in the plan of the building. 
From the lighting switchboard in 
the basement, three feeders are run 
to each of the riser points where 
they turn up to feed the panels. 

Skillful subdivision of the total 
load of closets among the feeders 
along each riser route provided a 
major economy effect in the distri- 
bution system. At each riser loca- 
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480/277-volt bus in utility vault—; 


breaker plus a set 
of current-limiting 
fuses. 


Lighting switchboard 


4 
4 Service conductors: 
6-750 MCM per phase and- 
a 6-500 MCM for neutral 
len lighting switchboard ) © ) — 
| = 400-amp trip 21)! Molded-case CBs | ‘ 
molded “case CBs rated 250,400 or 600 amps 
D lic sit 
are combination units iS ) ) ) ) ) ) ) ) ) 2 ) ) ) ) ) ) ) ) ) )| 
consisting of circuit 
| 
| 
| 
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Power switchboard 


Emergency system 

120/208- voit 480/277-volt 


| for 
anels fo pane 
emergency power 
exit lighting 
on all floors 


to essential power and light loads which can be kept operat- 
ing when the lighting switchboard fails. Of course, this is 
actually orly a limited provision of emergency power and 
would not ccver loss of utility power. 


SINGLE-LINE ARRANGEMENT of service conductors, main 
CBs and feeders from both switchboards. Note the emer- 
gency lighting supply tapped from the line side of one of the 
power CBs. Both voltage levels are available for connection 


feeder has to run to the top of the 
building. 


Locations of risers through electric closets on all floors 


Basic The use of a basic feeder makeup 
4 : | office for all feeders provided two distinct 
advantages. First, four 500s in 
34-in. conduit is a highly economi- 

floor cal and efficient makeup based on 

kva delivered, voltage drop and 


cable power loss—measured against 
Service core of building installed cost of the feeder. Based 
elevator banks, on a given demand load on the 
rest rooms, storage feeder, other alternative makeups 
using multiple conductors—say, two 
250 MCM per phase and neutral in 
4-in. conduit or three 3/0 per phase 
and neutral in 4-in. conduit—might 
prove more efficient from a voltage 
drop standpoint for the current de- 
livered but the overall installed cost 
would be higher. The second reason 


PLAN VIEW of building throughout its height shows relationship of lighting 
risers to typical office space. Projecting segment of building houses all 
essential building facilities to keep the office area of all floors uniform 
and unobstructed. Spacing of electric closets provides for load-center branch 
circuiting with low voltage-drop and efficient use of circuit wire and conduit. 


tion through the height of the 
building, one feeder supplies the 
bottom eight floors, the second 
feeder supplies seven floors in the 
middle of the building’s height and 
the third feeder supplies the top 
six floors. With the design demand 
load the same for each of the elec- 
tric closets, the feeder serving the 
bottom eight closets has a heavier 
load than the one serving the mid- 
dle seven closets, which in turn is 
more heavily loaded than the feeder 
to the top six closets. In designing 
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each feeder to deliver its kva ca- 
pacity with only 2% drop in voltage 
from the switchboard to any panel, 
the unbalanced loading of the feed- 
ers made it possible to use a single 
makeup—four 500 MCM, RHW 
conductors in 34-in. conduit—for 
each of the feeders. The one size of 
feeder can supply a total load of 
eight closets with a 2% voltage 
drop for the given distance from 
the switchboard to the load, but 
it can only supply a total of six 
closets with a 2% drop when the 


for selecting a single feeder make- 
up was to minimize ccnstruction 
costs. With the use of only 500s in 
34-in. conduit, the contractor would 
have the advantage of needing only 
one wire and conduit size for all 
of the lighting feeder work, per- 
mitting greater standardization 
and mechanization in installing the 
conduit, pulling the conductors, 
coupling to panel enclosures, mak- 
ing taps, installing lugs, etc. 

In the initial design, sizing of 
feeders for the given loads was 
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22"4 floor 

21st 

gor. Six 
19th closets 

17th 

16% 

15” 

14% 

13th 


Three 


Eight 
closets 


closets on 
each floor 


electric 


Four 500 MCM,RHW 
in 35 in. conduit 
for each riser 


= Each CB-fuse unit pay 
rated at 400 amps 


Voltage 
drop 
-not over 
2 % for 
entire 
_ length 
of each 
riser 


Bus in lighting switchboard - 480/277 volts 


BASIC RISER SCHEME for lighting and receptacle loads throughout the building 
affords one, efficient makeup for all of the feeders with the inherent construction 


economy of such an arrangement. 


based on the voltage drop charac- 
teristics of the circuits in steel con- 
duit. For the original plan, avail- 
able kva at each lighting panel con- 
formed to anticipated initial and 
future demands of tenants. When, 
however, a decision was made to in- 
stall the feeders in aluminum con- 
duit, available tenant kva capacity 
had to be recalculated on the basis 
of lower reactance—and, conse- 
quently, voltage drop—of circuits 
in non-magnetic enclosures. As a 
result, it was found that load could 
be increased from 10-15% without 
exceeding conductor current rating 
or the required limit of 2% voltage 
drop in each feeder. 

Each lighting feeder is carried 
through the enclosures of the 
panels it supplies, with taps for 
each panel made in the oversized 
gutter space. Lighting circuits op- 
erating at 480/277 volts, 3-phase, 
4-wire are run in conduit to junc- 
tion boxes laid out at intersections 
of a grid pattern of branch conduit 
runs in the space above the sus- 
pended ceiling of all office areas. 
This pattern of layout was used be- 
cause actual layout of lighting fix- 
tures in any office area would not 
be known until after the space was 
leased and the tenant selected his 


own lighting plan. Grid layout of 
boxes will accommodate any desired 
spacing of luminaires. Each such 
layout was installed with circuit 
homerun conductors in the conduit. 
Each of the three electric closets 
(Continued on page 146) 


TYPICAL ELECTRIC CLOSET (under con- 
struction) contains 480/277-volt panel 
(right) with supply taps to panel made 
from riser conductors run through over- 
sized gutter of panel enclosure. Bolted- 
type pressure taps are used with rigid, 
molded insulating jackets for the tap con- 
nectors. This panel supplies 277-volt 
circuits for general area fluorescent office 
lighting. One circuit in this panel feeds 
the 480-volt, 3-wire, 3-phase primary 
of the ceiling mounted 9-kva transformer 
which powers the 120/208-volt, 3-phase, 
4-wire panel at left rear. This panel 
supplies receptacle circuits in the cellular 
metal floor system and some miscellane- 
ous lighting in the service core. Other 
riser conduits to floors above are shown 
in rear center of photo. Compact layout 
of equipment minimizes floor space re- 
quirements leaving maximum rentable 
area. 


CUTTING ALUMINUM conduit was done quickly and cleanly with this 


rotating abrasive wheel. 


Conduit is placed in the cradle, lining up required 


cut mark on conduit with mark in cradle, and then strapped in place with 


the length of chain. 


Electrically-operated wheel 
across conduit, using the top handle as shown. 


is then brought down 
With relatively little pres- 


sure, the wheel cuts the conduit like it was slicing baloney. There is no 
flaring-in of the ends at the cut; and the cut is free of burrs, ready to ream 


and thread. 
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Each bundle contains 85 
1,700 Ibs. 


FORK LIFT unloads strapped bundles of 4-in. fiber conduit 
frcm flat bed truck; spots them along length of duct trench 
10-ft conduits and weighs about 


TRUCK BOOM LOWERS duct bundles to concrete base of 
trench. Hook slings are easily attached and detached. Cartons 
of couplings are within easy reach. 


Niodern Methods 
Speed Underground 


Duct 


Work 


Streamlined materials handling techniques accelerate installation of multi- 


tier banks of fiber conduits at O’Hare Field, Chicago’s International Airport. 


ULK handling electrical 
K equipment is pacing the instal- 

lation of underground distribu- 
tion at O’Hare Field, Chicago’s 
7,100-acre International Airport. 
This phase of construction is a vital 
part of a $120-million expansion of 
facilities to accommodate increased 
jet aircraft operations and pas- 
senger traffic. 

A maze of underground ducts 
will provide power, lighting and 
communications to a complex of 
new and extended runways, taxi- 
ways, concourses jutting out like 
spokes in a wheel, and hangars and 
other buildings being constructed 
at the site. Underground circuits 
are provided with automatic trans- 
fer devices so that if one circuit 
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fails, another takes over in a frac- 
tion of a second. Should primary 
power sources fail, emergency gen- 
erator equipment at the site will 
start automatically within seconds 
and take over the electrical load to 
guide aircraft into and out of the 
field and keep the area operational. 

The predominant underground 
raceway is 4-in. fiber conduit, im- 
pregnated with protective coal-tar 
pitch during manufacture and en- 
cased in a monolithic concrete en- 
velope during installation. Multi- 
tier duct banks contain as many as 
68 parallel conduits which enter and 
leave 3-cell concrete manholes at 
intersections and cable-pulling 
points in long runs. Present plans 
call for installation of some 23 
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million ft of this duct to handle 
anticipated requirements and any 
future growth of the airport. 

Speed generally is a byword of 
airport construction. And this ap- 
plies equally to the electrical work. 
A number of factors permitted 
the electrical contractors to match, 
or exceed, construction progress. 
Among them were: 

1. Availability of the fiber con- 
duit in 10-ft lengths instead of the 
standard 8-ft sections. This meant 
that electricians handled 250 fewer 
pieces of duct for each 10,000 ft 
installed. 

2. Delivery of duct in pallet-type 
bundles of 85 lengths (1,700 Ibs) 
on flat-bed trailer trucks for simpli- 
fied fork-lift unloading. 
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EXTRACTING DUCT from loosened bundle is a simple chore. DUCT BANKS ore built up section by section. Here second 
The 20-Ilb lengths are carried a few feet to duct bank. Bundles layer of 4-tier bank is being nestled on spacers and coupled 


were spotted to speed installation and reduce backtracking to Note couplings within arm‘’s reach of mechanic. Each tier 
absolute minimum. has 17 conduits. 


CONCRETE IS POURED on top of duct assernbly. Flexible- 
tions. Strapping provides rigid structural unit; keeps individual shaft vibrator forces mixture around fiber conduits in 4-tier 
ducts from shifting or floating during concrete pour. bank to produce a protective monolithic envelope. 


3. Extensive use of fork lift and 
boom trucks for unloading, dis- 
persing and lowering of duct into 
trenches. 

4. Coordinated delivery of tran- 
sit-mix concrete to pour the protec- 
tive duct envelope. 

The first segment of underground 
duct work at O’Hare was done by 
Main Electric Co., Chicago. Its 
organized field operations,  illus- 


CONDUITS FAN OUT in groups of 12, 
24, and 32 ducts to enter and leave a 
3-cell manhole at cable-pulling and main- 
tenance point in long underground run. 


i 
= 


manhole construction for underground power, 


lighting and communicetion circuits. 


trated by 


the accompanying se- 
quence photos, typify the electrical 
contractors approach to work of 


this type. The ultimate goal is 
efficient use of men and machines 
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MECHANICS TAILOR conduit runs for flush entrance into 
manholes; use angle couplings and short duct jiengths cut, 
tapered and reamed at the site for dogleg offsets. 


to do a better job in less time. 
Loaded trailers were delivered to 
the installation site. Fork-lift 
trucks unloaded the duct bundles 
and spotted them along the top of 


4 


the open trenches. A boom trucx 
lowered the bundles to the concrete 
pad at the bottom of the trench. 
Predetermined locations were se- 
lected to minimize walking dis- 
tance between conduit bundles and 
the point of assembly by mechanics 
working in the trench. 

Fiber conduits were withdrawn 
from the loosened bundles and in- 
stalled on interlocking spacers to 
form the specified duct-bank con- 
figuration. Where duct groups 
fanned out to enter the 3-cell man- 
holes, factory-made offset-couplings 
and short duct sections, cut and 
reamed in the field, were used to 
maintain flush entrance. Once the 
duct was tiered, mechanics bound 
the assembly with steel strap using 
the conventional strap tensioning 
and clamping tool. This precau- 
tion assured structural rigidity and 
maintenance of duct alignment and 
spacing when concrete was poured 
from transit-mix trucks to form the 
protective envelope. After final 
curing, bulldozers backfilled the 
duct trenches. 

Naess & Murphy, Chicago archi- 
tectural and engineering firm, is 
masterminding the entire expan- 
sion program. Their project man- 
ager, Carter Manny, Jr., directs 
front office planning as well as site 
work at O’Hare. All construction 
work is under the supervision of 
Walter Metschke and Harry Kaga- 
master of Naess & Murphy. Six 
electrical engineers under Kaga- 
master’s direction coordinated the 
electrical system design and instal- 
lation. 


DUCT ALIGNMENT and separation maintained by spacers is 
shown by this view of a 24-duct group from inside a manhole. 
Concrete envelope has not yet been poured outside. 
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ESTIMATING FORUM—VI 


The Standard Labor 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


QUESTION: 


ANSWER: 


W hat is a standard labor unit? 


A labor unit adopted by the individual estimator as a 


standard for his personal use. 


DISCUSSION: 


The above definition immediately 
prompts two pertinent questions: 

1. How can several estimators 
use the same table of units if each 
has his individual standards? 

2. How can values in tables used 
by good estimators vary so much? 

Using Same Tables—Two esti- 
mators may use the same tables of 
labor units. However, each assigns 
his individual meaning to such 
units. 

For example, consider outlet box 
units. The unit supplied by the 
table may be 0.50 hours each. Esti- 
mator “A” will take it to represent 
the layout and installation time 
only. Estimator “B” will use it for 
the complete installation including 
all incidental labor and supervision. 

When figuring a particular proj- 
ect, “A” will reduce the standard 
unit to 0.45 hours each and add 
separate labor items for pipe en- 
trances, incidental labor and super- 
vision. Assume his estimate is cor- 
rect and, with all items added, he 
has a total of 0.60 hours charge- 
able to the outlet. 

Estimator “B,” on the other 
hand, includes all incidental labor 
and supervision in his units. He 
will have to adjust the standard 
0.50 unit upwards to 0.60 hours. 

So we have estimator “A” and 
“B” using the same table of labor 
units but adjusting them according 
to his own interpretation of their 


senting the standards of estimators 
“A,” “B,” and “C” are shown in 
Fig. 1. While these examples are 
somewhat radical, they serve to 
(Continued on page 148) 


meaning. The units are “standard” 
as to listing but “individual” as to 
interpretation. 

Individual Tables Vary—Tables 
of rigid conduit labor units repre- 


LABOR UNITS USED BY ESTIMATORS A, B, AND C* 
Rigid Conduit—Hours Per 100 Ft. 
CONDUIT Est. A. Est. B. 
SIZE (Low) (Medium) 
V2 in. 4.00 5.00 
VY in. 4.50 6.00 
1 in. 6.00 8.00 
% i 7.50 10.00 
V2 i 9.00 12.00 
2 in. 12.00 16.00 
22 in. 16.50 22.00 27.50 
3 in. 21.00 28.00 35.00 


* Stipulations limiting use of units such as ceiling height, construction, hangers 
etc., not given. 


Est. C. 
(High) 
6.00 
7.50 
10.00 
12.50 
15.00 
20.00 


FIG. 1. Labor units of individual estimators may be high or low. But they repre- 
sent just so many figures unless one knows all details such as construction type, 
ceiling heights, project type, etc. 


INDIVIDUAL LABOR UNIT ADJUSTMENT TO MATCH 
JOB CONDITIONS 
JOB NO. 2 

(Normal) (25% Below Normal) 
A. +33%%3% A. No Change 
B. No Change B. —25% 


B. +25% 
C. No Change C. —20% Cc. —40% 


Note: A. B.C.—Estimators whose labor units are shown in Fig. 1. 


JOB NO. 1 
(25% Above Normal) 
A. +6674% 


JOB NO. 3 


FIG. 2. Adjustments of the individual’s labor units are made to take into account 
anticipated job conditions. Table shows percentage change in units of three estimators 
for job costs that are above normal, and below normal. 
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Electrical 
Features 
Are Hotel 


Pius 
Values 


DOWNLIGHTED MARQUEE supports hotel’s luminous free- 
standing name-sign; extends over driveway leading to mer- 
cury-vapor-lighted parking area; welcomes guests to modern 
lobby and public areas in Portland’s newest showplace. 


New $6-million hotel in Portland, Ore., attracts guests with imaginative 


lighting, visual message annunciators, direct-dialing telephones, restaurants 


served from 800-amp all-electric kitchen center. Behind-the-scenes service is 


promoted through modern telautograph and intercom systems, convenient 


motor control centers and busduct riser. 


By James Connor, Job Supervisor, Wismer & Becker; Electrical Contractors, Sacramento, Calif. 


$6-MILLION hotel, modern in 
A every respect and adhering to 

quality standards in service, 
construction and electrical design, 
has been opened in Portland, Ore., 
to become the newest link in the 
Sheraton chain. 

Lighting of public areas reflects 
imaginative use of components and 
fixtures. Several dining areas are 
served from all-electric kitchens. 
Motorized equipment is flexibly 
controlled from local stations as 
well as from motor-control centers. 
Air conditioning provides climatic 
comfort in all areas of the building. 
Guest rooms are attractively illumi- 
nated and provided with numerous 
duplex receptacles, TV outlets and 
visual message annunciators. Self- 
service elevators are fast and silent, 
and quality service is furthered 
through the media of telautograph 
and intercom systems that connect 
key executive and service centers. 


Illustrative of imaginative light- 
ing: 

A terraced, circular dining 
room has a lighting plan combining 
a central chandelier and_ illumi- 
nated cove with series of luminous 
Plexiglas domes, cold cathode in- 
stallations above colorful (fire- 
proofed) light-diffusing awnings, 
plus recessed downlights of several 
designs placed above tables and 
aisles. Also, since the room over- 
looks an attractive outdoor swim- 
ming pool and sunken garden, 
diners likewise can enjoy a variety 
of underwater and outdoor lighting 
treatments. 

... Another restaurant, designed 
in a Kon Tiki motif saluting the 
state of Hawaii, utilizes numerous 
stage-lighting and show-window 
techniques in conjunction with 
motorized dimmers, ultraviolet 
and colored lamps to simulate tropi- 
cal sunsets and storms and to high- 


light intriguing displays of rock 
formations, waterfalls, tropical 
plants and flowers. 

... A novel cocktail lounge, dedi- 
cated to our second new state, 
Alaska, likewise utilizes banks of 
packaged dimmers, transformers 
and relays to control 29 separate 
cold-cathode cove installations 
located around the lounge periphery 
and above series of  bearskin- 
covered dises having varying di- 
ameters and suspension elevations. 
. . . The main ballroom, generally 
illuminated by recessed downlights 
and linear beamslots placed between 
air diffusion vents, is also equipped 
with banks of runway spotlights, 
rotating lenses and ceiling plates 
for use in connection with fashion 
shows and similar events. In addi- 
tion, a flexibly lighted stage (bor- 
derlights, curtain accent lights, 
tormenters, fresnel spots and stage 
pockets) can be controlled from 
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COMPACT 3-GANG switching and signal- 
ing center in foyer of typical guestroom 
contains two 120-v pressure buttons re- 
lated to control of lighting, also central 
24-v bullseye annunciator that informs 
occupant of messages or mail being held 
for him at lobby desk. Annunciator is 
activated by... 


either a wing-located panel or from 
a projection booth where 15 5-kw 
autotransformers, ten 4-kw and 
ten 2-kw thyratron dimmer units 
may be regulated from a_ pre-set 
scene-lighting console. 

... Even in upper hallways of typi- 
‘al guest-room floors, imagination 
is reflected by placement of lensed 
fluorescent troffers and incandes- 
cent downlights, since successive 
linear and circular units are stag- 
gered from side to side in order to 


PLUG-IN BUSDUCT carries 120/208-v 
power to upper-floor service rooms, take- 
offs for local control panels being made 
through 200-amp 4-pole full-neutral dis- 
connect switches. Service rooms also con- 
tain telephone risers and cabinets, watch- 
man key stations, equipment, fire alarm 
bells and signal panels. 


TOGGLE SWITCH at top-inside of mail- 
and-key slot, flipped on by desk clerk 
upon insertion of messages; switched off 
when messages are withdrawn.  Low- 
voltage signal system involves extensive 
24-v riser installation; is segregated from 
120-v lighting circuits in common 3-gang 
guestroom box by metal barriers and 
nipples. 


detract from the usual “tunnel 
effect” of uninterrupted lines of 
light in long corridors. 

. . Outside of the hotel, in addi- 
tion to garden and pool lighting al- 
ready mentioned, guests are favor- 
ably impressed with a downlighted 
marquee supporting the  hotel’s 
free-standing trans - illuminated 
name sign; a sign which is dupli- 
cated also on a larger scale and in 
color on the roof of the building. 
-arking areas are also well lighted 


with conventional pole - mounted 
arm-supported mercury-vapor lumi- 
naires, while walkways and land- 
scaped borders are edged with 
attractive “mushroom” units. 

To achieve these and many other 
lighting treatments, more than 70 
fixture types and variations were 
specified, such fixtures ranging 
from louvered and lensed troffers 
to special ornamental suspended 
luminaires, weatherproof and 
vaporproof units, adjustable spot 
and floodlights, translucent and 
edge-lighted signs. 


Electric Kitchens 


Since separate kitchens for the 
various services (terrace dining 
room, oriental Kon Tiki restaurant, 
banquets, room service and cold 
pantry) are grouped together at 
one centralized location, and since 
all kitchens are electric, it is not 
surprising that four power panels 
are required to control such 480- 
volt equipments as ranges and 
ovens, broilers and fryers, dish- 
washing and food-disposal equip- 
ment, water heaters and the like, 
plus such 120/208-volt equipments 
as refrigerators and_ toasters, 
slicers and mixers, blowers and 
coffee makers, infrared reheating 
shelves and so on. Connected load- 
ing in this centralized kitchen area 
amounts to 450 kw at 480 volts plus 
90 kw at the lower level; a com- 
bined demand in the order of 800 
amps. 

Public service areas are also pro- 


Bis 


DIRECT DIALING from guestroom telephones is automatically recorded on 
panels located adjacent to cashier desk. By bypassing switchboard, telephone 
service is improved. And, by providing cashiers with accurate up-to-the- 
minute toll-charge information, check-out time is reduced. 
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TUNNEL EFFECT in guest-floor corridors 
is minimized by staggering linear fluores- 
cent lensed troffers and circular incandes- 
cent downlights from side to side of hall- 
ways as indicated by lighting pattern 
observed in background. Elevators, mail 
chutes and stairwell doors are identified 
by edge-lighted signs, while these areas 
are illuminated by higher intensities. 


vided with such audio-visual equip- 
ment as strategically placed speak- 
ers for the transcription of music 
obtained from turntable, tape AM 
or FM radio; while function and 
ballroom areas are additionally 
equipped with TV camera floor 
pockets and outlets for TV projec- 
tors with screen projection ranges 
of 60 ft. 

Cone speakers, recessed in wall 
baffles behind grills blending with 
existing decorative decors, are suffi- 
cient in number, spaced close enough 
together and so oriented that uni- 
form dissemination of sound is ob- 
tained at modulated volume while 
dead spots, hot spots, feedback, 
echo effects and cone vibrations are 
completely absent. Local volume 
and switching control is possible 
from any area and, when it is de- 
sired to use this sound system for 
dissemination of programs origi- 
nating in the ballroom or function 
rooms, any combination of 20 micro- 
phone locations can be linked to the 
system through a sound cabinet 
(located in the projection booth) 
containing all necessary pre-amp 
and power amplifiers, tone and zone 
control switches. 

When TV projectors or cameras 
are in use, they may be connected 
(through floor-pocket circuitry) 
either to a riser system extending 
to a roof-based antenna, a closed- 
circuit telephone terminal, or to an 


PRIMARY SERVICE at 11 kv is stepped 
to 480/277 volts by three 750-kva trans- 
formers, and to 120/208 volts by two 
500-kva units. !n addition, operation of 
emergency lighting, motors and sprinkler 
equipment is doubly insured through pro- 
vision of a sixth 50-kva transformer and 
automatic transfer switch which operates 
if normal power fails. 


exterior mobile video control truck 
for network televising. Floor pock- 
ets used for this purpose have con- 
duit and cable-rack facilities re- 
lated to antenna, mike and power 
circuits, also top and bottom remov- 
able covers that permit access from 
the main floor above or from the 
basement below. The TV antenna 
on the roof, in addition to serving 
floor pockets and an RCA monotran 
unit on the main floor, also serves 
over 300 outlets in guest rooms, 
public and service areas through a 
roof-to-basement sequence of five 
junction boxes and 31 risers—each 
such riser tapped to serve between 
eight and ten separate TV plug-in 
coaxial outlets. 

With telautograph message-in- 
itiating equipment located at the 
central switchboard, mail desk, bell 
captain’s station and engineer’s 
office, it is possible to transcribe 
written messages between any of 
these important points or to local 
guest-floor service rooms to record 
instructions for maids, linen ma- 
trons or watchmen. And, should 
guests wish to make outside local 
or long distance phone calls, direct 
dialing from all rooms speeds serv- 
ice by by-passing the central 
switchboard, although operators 
and room-service departments can 
be contacted by local dialing when 
desired. In connection with direct 
dialing, it is interesting to add that 


SECONDARIES OF 11-kv/480/277-v 
transformers are connected to 4-wire half- 
neutral ventilated 4000-amp_ current- 
limiting busduct feeder via flexible cable 
leads. Busduct, suspended as here shown 
from vault ceiling behind transformer 
bank, pierces wall, then drops to main 
breaker of 480/277-v switchgear located 
on lower basement level. 


such calls are automatically re- 
corded and totalized on a monitor 
panel at the cashier’s desk, thereby 
speeding “checkout” time by elimi- 
nating the necessity of cashiers 
having to first check with the tele- 
phone desk to ascertain whether 
any recent calls have been omitted 
from guests’ billing sheets. 

Notification of mail and message 
receipt is likewise speeded through 
the medium of 24-volt bullseye an- 
nunciators located in guest-room 
foyers. These visual indicating 
lights are mounted, together with 
two 120-volt pressure switches re- 
lated to lighting, in a compact at- 
tractive 3-gang assembly. Barrier 
places in backing boxes segregate 
high- and low-voltage wiring, 120- 
volt circuits being carried laterally 
to local floor distribution panels; 
while 24-volt risers drop through 
the building vertically to link rooms 
with the main desk. Individual an- 
nunciator lights are controlled by 
toggle switches mounted beneath 
corresponding message slots at the 
lobby location. Such switches are 
manually triggered by the clerk in- 
serting or withdrawing letters or 
messages. 

Lighting, power and_ electric 
heating equipment in the building 
is served through two main distri- 
bution centers, 480/277-volt being 
provided for air conditioning com- 
pressors and fans, electric water 
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heaters, ranges and ovens, steam 
generators, pumps and some fluo- 
rescent lighting in service areas. 
Other 120/208-volt circuitry serves 
small motors plus power, lighting 
and some heating units located on 
typical guest-room floors. 

Local distribution panels on such 
floors are served through a vertical 
1000-amp busduct rising through 
the building from the basement, 
connections of panels to this riser 
involving 4-pole full-neutral 200- 
amp disconnects having lesser-am- 
perage tripping characteristics, 
depending upon connected loading 
on various floors. 

This busduct riser is one of three 
similar-capacity 120/208-volt runs, 
the other two serving main distri- 
bution boards located in the base- 
ment and on the first floor. All three 
are served through fused reducers 
from a 3000-amp low-impedance 
busduct connecting the bus-inter- 
section point with the main 120/ 
208-volt switchgear. 

Completing the 120/208-volt dis- 
tribution sequence to its source, a 
4000-amp full-neutral current- 
limiting busduct service main con- 
nects the main switchgear with 
secondaries of two 500-kva trans- 
formers, primary service being de- 
livered via underground ducts to a 
basement vault at 11 kv. 

In addition to these two normal- 
service transformers, a  50-kva 
emergency network transformer is 
provided to insure essential light- 
ing for stairwells, corridors, as- 
sembly halls and the like. A 3-pole 
4-wire 150-amp automatic switch 
transfers this load from normal- 
service to emergency feeders in 
event of an interruption of the pre- 
ferred power source. This emerg- 
ency transformer likewise serves a 
sprinkler alarm control panel 
through a separate feeder and 2- 
pole single-phase industrial switch. 

In the 480/277-volt distribution 
sequence, three 750-kva transform- 
ers are connected to a_ related 
switchboard through a _ ventilated 
4000-amp 3-phase 4-wire half-neu- 
tral current-limiting busduct, ca- 
bles in conduit then extending 
from feeder breakers either to 
major motors directly or to motor- 
control centers. 

Designed by architects Perry, 
Shaw, Hepburn & Dean, and engi- 
neered by consultants Stressenger, 
Adams, Maguire & Reidy, all of 
Boston, the electrical system was 
installed by contractors Wismer & 
Becker of Sacramento, Calif. 


PRIMARY SWITCHGEAR includes 11-kv incoming line cubicles that flank 
automatic transfer switch, also feeder breakers related to transformers, 
metering and PT equipment in free-standing metal-enclosed grounded 
assembly. 


AUTOTRANSFORMER DIMMER equipment for control of 46 lighting circuits 
in ballroom and assembly rooms consists of 15 5-kw transformers operated 
by seven motorized regulating units. Lighting load in ballroom totals 50 kw. 


STAGE LIGHTING and runway spotlights are controlled through 20 thyratron 
dimming units and master control console that permits smooth transition 
between successive pre-set lighting effects involving border lights and stage 
pockets, fresnel spots and curtain accent illumination. Sound cabinet at 
left combines controls for 20-microphone and 30-speaker stations, tone and 
zone controls, voice pre-amp and power amplification, also input jacks re- 
lated to tape, record turntable, AM and FM radio broadcasts. 
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ELECTRIC HEATING FORUM 


infrared Spot Heating 


A simple method of determining heating capacity re- 


quired for controlled radiant heating of small areas. 


By Lowell R. Mast, Electromode, Div. of Commercial Controls Corp., Rochester, N. Y. 


LECTRIC infrared heating of personnel is the 
ideal solution to problems arising from cold or 
drafty spots in heated areas, unheated locations, 
or outdoors. Since heating is local and is accomplished 
by direct radiation, detailed heat-loss calculations 
are neither feasible nor necessary. The principal 


The Electric Heating Forum is designed to 
provide a means of industry-wide communica- 
tion on electric heating practices and prob- 
lems. 

This month the principles and installation 
of infrared heating equipment for industrial, 
commercial or residential areas are discussed: 
an extensive sidewalk cable heating job is 
presented with complete design details: and 
Ebasco Services, Inc., provides conclusions on 
the space heating outlook for the next year 
based on a recent industry survey. 

Readers are invited to express their opin- 
ions: relate their own experience data to the 
material presented; or submit new ideas, re- 
search data, or case studivs on any aspect of 
electric heating. Please address correspond- 
ence to: 

Electric Heating Forum 

Electrical Construction and Maintenance 
330 W. 42nd Street 

New York 36, N.Y. 


Reprints of this and previous EHF articles may be obtained 
at the following prices: 
1 to 49 copies: 20¢ each 
50 to 100 copies: 15¢ each 


Also available: 


*® Automatic monthly mailing of quantity reprints; write 
for details and prices. 

® An attractive, colorful 3-ring binder designed to hold a 
year’s issue of EHF. Price, $1.00. 


consideration is the overall comfort of the person 
receiving the radiation, as determined by (1) the 
capacity of the heater or heaters, (2) their mounting 
height, (3) the outdoor temperature, and (4) the 
nature of the area or space to be heated. The simple 
procedure detailed herein has been used in many 
existing installations and has been found to produce 
conditions of comfort. 

Heaters may be wired permanently or provided 
with a portable cord for dismounting during the non- 
heating season. Portable use makes double duty pos- 
sible. For example, heaters may be used over a patio 
in early spring and late fall and then moved to an 
unheated garage for occasional use during the winter 
months. 

The following examples, plus the accompanying 
photographs, will serve to illustrate the variety of 
possible applications of infrared radiant heat and 
the method of determining heater capacities. 


OUTDOOR PATIOS may be used early in the spring and on 
into the fall when provided with infrared heat. This installa- 
tion incorporates two 4000-watt heaters mounted on the 
building and directed at the patio seating area. 
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So-called “spot heaters or infrared heaters perform a 
needed function in the space heating picture because of 
the type of radiation involved. 

Infrared radiation is of the same nature as visible light 
and ultraviolet rays. It occupies that portion of the electro- 
magnetic spectrum between visible light and radio waves; 
hence it has a longer wavelength than visible light. It is 
characterized by its heating effect on bodies or opaque 
objects. 

The infrared portion of the spectrum (from about 0.8 to 
310 microns) may be broken down into three divisions: near, 
intermediate, and far infrared. 

Near infrared radiation is closest to visible light and is 
emitted by incandescent tungsten or carbon filaments in 
an evacuated heat-resistant glass enclosure. In such sources 
much of the energy supplied is transformed to visible light; 
some is lost as a result of conduction and convection; the 
remainder is available for heating by direct radiation. 
However, although intervening air is penetrated with little 
absorption, solids absorb this type of radiation in varying 
degrees depending upon their color, surface texture, and 
nature of material. Near infrared is usually unsuitable for 
building heating purposes because of the strong visible 


INFRARED RADIATION 


light emitted. Where the presence of the light is not 
objectionable, such as at mounting heights of 25 ft or more, 
near infrared may be put to good use because of its 
penetrating characteristics. 

At the other extreme, producing little or no visible light, 
is the far infrared radiation characteristic of low-temperature 
heat sources such as metals, glass, and open coils. Such 
heaters are suitable for space heating applications where 
conduction and convection effects are desirable or can be 
tolerated. Percentage of conduction, convection, and direct 
radiation varies with emitter material and heater configura- 
tion. Due principally to the significant convection involved, 
buildings must be well insulated and of moderate ceiling 
height to avoid considerable loss of heat. 

For spot heating installations such as are described in this 
article, the intermediate infrared heater is most efficient. 
Its radiation is absorbed by all colors and surfaces to a 
greater extent than near infrared, and there is practically 
no absorption of heat by the intervening air. In a cold 
environment, indoors or outdoors, the heating effect is 
pronounced within a few minutes after the heater is turned 
on. Fused quartz tubing used as the emitter in such heaters 
is the most efficient known transmitter of infrared rays. 


Example 1: 
Enclosed porch 12 
ture 15F; practical mounting height 13 ft. 


25 ft; outside design tempera- 


watts/sq ft 
watts/sq ft 


Required density from Table 1: 22 
Add .10x4 ftx22 for height : 8.8 
Sub total: 30.8 watts/sq ft 


From Table 2, subtract 2.25 for 


Total density required : 28.55 watts;sq ft 

Total watts required 28.55 300 sq ft 8565 

watts. 

Economics usually dictate the use of the fewest 
number of heaters which will supply the required 
wattage and yet cover the given area adequately. As- 
suming ratings available are 1, 1.5, 2, 3 and 4 kw, the 
available possibilities for this application are three 
3-kw, six 14-kw, or nine 1-kw units. From Table 3, 
it is evident that three 3-kw heaters mounted in 
either of the two positions shown in the sketch on the 
following page will cover the 12 25-ft area with an 
overlapping heat pattern. 


Example 2: 
Outdoor covered patio 10 30 ft; outdoor design 
temperature 0 deg F; mounting height 8 ft. 


From Table 1, an outdoor area partly sheltered 
requires 24 watts per sq ft. Since one side of patio 
fronts on the building, it is practical to install the 
units along the periphery of the patio roof, radiating 
at an angle into the area. The mounting height may 
then be considered to be approximately 9 ft, as shown 
in the sketch. Since no correction is needed for 
height or outdoor temperature, the total watts re- 
quired will be 24 x 300 sq ft or 7200 watts. 
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To insure even distribution over the entire area at 
9-ft mounting height, a check of Table 3 indicates 
that five 1.5-kw heaters arranged as shown in the 


sketch would be satisfactory. However, two end units 
ratcd 2 kw each plus a single 4-kw unit at the center 
of the 30-ft side would also provide adequate cover- 


age of the area. Location of units will depend in 
general upon patio configuration and seating arrange- 
ment. 


BANK DEPOSIT WINDOW area is kept comfortably heated 
for teller and depositor by a single 1500-watt infrared unit 
mounted vertically above window. Pens, paper, and counter 
are kept at comfortable temperature while business is being 
transacted. 
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Procedure for Determining Heater Capacity 


Measure the area (sq ft) of the space occupied 
by the personnel to be heated. 

From Table 1, select the basic heat density 
(watts/sq ft) which applies to the type of space 
involved. 

Find a heater location which will provide direct 
radiation to the personnel to be heated. Heaters 
mounted on or suspended from the ceiling 9 ft 
above the floor directly above the personnel 
will give the most satisfactory results. Where 
it is necessary to use lower or higher mounting 
heights, the basic density value of Table 1 
should be modified as follows: 


Add 10% for each foot above 9 ft. 
Subtract 10% for each foot below 9 ft. 


For very high or very low ceilings, the heaters 
can be mounted on the side walls radiating at 
an angle into the area. In some cases it may 
be desirable to mount them at or near floor 
level radiating upward. Where angle radiation 
is employed, use the distance measured along 
the axis of radiation rather than the mounting 
height. 

The basic heat densities of Table 1 are appli- 
cable for an outside design temperature* of 
0 degrees F. For other design temperatures, the 
heat densities of Table 1 must be either in- 
creased or decreased in accordance with 
Table 2. 

After obtaining the total watts required, the 
final step is to determine the number of heaters 
required and the capacity of each. Table 3 


Table 1. Basic Heat Densities 


Type of area to be heated 
Insulated building 
Uninsulated building 
Shell-type (Quonset) 
Glass porch 

Outdoors, partly sheltered 
Outdoors, no shelter 


Watts per sq ft 


Table 2. Correction for Outside Design Te nperature 


Outside 
design 
temperature (°F) 


Watts sq ft 
to be 
added 


—30 

—25 3% 

—20 3 

—15 2% 
10 
5 % 
0 0 


Outside 
design 


temperature (°F) 


+30 
+25 
+20 
+15 
+10 
+ § 

0 


Watts sq ft 
to be 
subtracted 


3% 
3 
2% 

0 


Table 3. Heater Coverage* 


Heaters rated 
Height of | 1000, 1500, or 2000 watts 
fixture 
from floor 


(ft) 


Floor 
area 


Floor area 
dimensions 


Floor area 
dimensions 


Heaters rated 


3000 or 4000 watts 


Floor 
area 


gives representative floor area coverage for 
two groups of heaters: 1000, 1500 or 2000 
watts, and 3000 or 4000 watts. Since coverage 
varies with length of heater and type of re- 
flector at a given mounting height, these values 
may vary with the manufacturer. The second 
figure given in each case in Table 3 is the 
dimension parallel to the length of the fixture. 


** (sq ft) (ft) ** (sq ft) 
150 
176 
234 
266 
336 


414 


10x13 
11x16 
13 x 18 
14x19 
16 x 21 
18 x 23 


10x 13 
11x14 
13x16 
14x 17 
16x19 
18 x 21 


130 
154 
208 
238 
304 
378 


*See table of Climatic Data—U.S. Cities in “A Manual 
of Electric Space Heating, 1960” in Electrical Construc- 
tion and Maintenance, March, 1960. 


Heaters assured suspended horizortally. 
** Second figure is the dimension parallel to the length of the fixture. 
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EXAMPLE 1: Enclosed Porch 
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EXAMPLE 2: Covered Patio 


SPEAKER'S PLATFORM is heated by temporary’ units 
mounted at back wall beneath roof. Additional units 
mounted at floor level behind draped front railing radiate 
upward toward speaker and guests. 


4 

Jf 
REPAIRS to outdoor equipment during cold weather may be 
facilitated by the use of an infrared heater mounted on a 
portable stand. Pictured is a 2000-watt unit on an adjustable 


mount to permit directing the radiation to the specific work- 
ing area. 


TRUCK LOADING AREA in manufacturing building is kept 
at a comfortable temperature during loading operations by a 
single 4000-watt infrared heater mounted at an angle inside 
the entrance. Direct radiation is concentrated inside the 
building; spill increases truck interior temperature. 


Insulation Slide Film 


Eliminating the Guesswork; 25 minutes; full color; $20.00. 
National Mineral Wool Assn., 1270 Sixth Ave., New York 20, 

Installed performance standards for thermal insulation in 
houses to be heated electrically are presented as a guide for 
contractors, heating equipment manufacturers, and utility per- 
sonnel. The film explains in layman’s terms how to figure 
insulation using the new “R’’ numbers to conform with the All- 
Weather Comfort Standard, followed by a graphic, authoritative 
demonstration of proper methods of installing batts and blankets. 


Insulation Literature 


How to Insulate Your Home for Electric Heating; 2nd edition; 
33 pages. Single copies free; quantity prices on request. 
National Mineral Wool Assn., 1270 Sixth Ave., New York 20, 
W.-Y. 

A revised and enlarged edition including a new section on 
“R’ values for specifying how much insulation is needed, to- 
gether with precalculated “‘R’’ values that will meet the electric 
industry’s All-Weather Comfort Standard for electrically heated 
and air-conditioned homes. Instructions for installing batts, 
blankets, and blowing wool have been expanded; sections are 
included on proper ventilation and available types of electric 
house-heating equipment. 


Planning Insulation for Electrically Heated Homes; 20 pages. 
Single copies free. Wood Conversion Company, First National 
Bank Building, St. Paul 1, Minn. 

A comprehensive discussion of factors affecting proper per- 
formance of insulation, including thermal ratings, available 
products, moisture control, vapor barriers, window and infiltra- 
tion heat loss, plus sample heat loss and heating cost calculations 
with reference tables. 
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Sidewalk 
Snow 
Vielting 


Heating cable keeps 13,600 sq ft of 
shopping center sidewalk clear of snow. 


By Aubrey G. Caplan, E.E. 


wide concrete sidewalk completely encircling the 

Joseph Horne Co. Department Store in the East 
Hills Shopping Center, Wilkinsburg, Pa., has done an 
effective job of melting fallen snow during its first 
winter of operation. 

Installed last winter during a record snowfall, the 
system melted a 2-ft accumulation in four hours. It 
was subsequently found that it would keep pace with 
the downfall and keep the sidewalks clear if it were 
energized when the snow began to fall. 

The system is designed to supply approximately 30 
watts/sq ft. Sidewalk sections for the most part 
measure 20 by 10 ft, with exceptions at the corners 
and at building entrances. Each section uses six 190- 
ft lengths of Neoprene-covered nichrome heating 
cable, connected two per phase to a 3-phase, 4-wire, 
460Y /265-volt No. 6 home run as shown in the ac- 
companying diagram. 

This gives 5 watts per lineal foot, or 5700 watts for 
each 200 sq ft. For 71 sections of sidewalk, the total 
connected load is 434.7 kw, or 550 amps. 

Heating cable was attached to 2 2-in. wire mesh 
by means of tape, the mesh being shop-fabricated and 


F ise con heating cable embedded in the 10-ft- 


TYPICAL SECTION OF SIDEWALK 
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SINGLE-LINE WIRING DIAGRAM 


delivered to the site ready for installation. Direct- 
burial non-heating leads from each cable assembly 
pass through l{-in. conduit to interior junction 
boxes mounted on the wall or in the floor. Foor 
boxes were used where window areas or doorways 
made wall space unavailable. 

After the initial concrete pour, wire sections were 
laid in place and covered with the final 2-in. pour of 
green-dyed concrete. All sections were “megged”’ 
before, during and after the pour to insure continuity. 

In general, each heating panelboard affords 50-amp 
circuit-breaker protection for six 3-phase circuits, 
each circuit feeding three sidewalk sections. Four 
panels, wall-mounted near each of the building’s four 
entrances, are fed by 3-phase, 4-wire, No. 3/0 feeders 
protected at the main distribution board by 3-pole, 
175-amp breaker-fuse combinations. Each feeder is 
interrupted by a mechanically held switch-controlled 
contactor. A red pilot light indicates when the system 
is in operation. 

The 500-kva utility transformer serving the heat- 
ing system also feeds the store’s two air-conditioning 
compressors (360 and 60 hp); therefore, the same 
service used winter and summer through the same 
switchboard avoids duplication of transformers, serv- 
ice and panels. 

System was designed by A. G. Caplan with the 
help of Woessner McKnight Co., E. L. Wiegand rep- 
resentative. Installation was made by electrical con- 
tractor E. C. Ernst, of Pittsburgh. 
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Electric Space Heating: 
Outlook for 1961 


A summary of a report prepared by 


the Marketing Services Dept., 


Ebasco Services Inc., New York 


ing rapidly in all areas of the country. Activity 

is widespread, and custom and tract builders are 
beginning to accept electric heating as practical and 
salable. Manufacturers are looking to doubling sales 
next year, greatly encouraged by growing acceptance 
in the North and by special promotional heating rates 
being offered by utilities. 

“Still in the future” characterizes the residential 
heat pump situation. This does not mean that appli- 
cations are not growing and sales expanding. But it 
does mean that the heat pump—to supply all the heat- 
ing required, efficiently and without supplementary 
heating at a competitive price—is still not here. One 
manufacturer reports that heat pumps in residential 
markets are the result of market “sophistication” 
rather than logic. However, this equipment can make 
a significant contribution to better living anywhere. 

By contrast, commercial and industrial heat pump 
markets are booming. The equipment can be applied 
in two ways: in multiple installations—one or two to 
a floor—or as a central plant. Equipment has been 
developed to handle loads of all sizes, and cost is 
tending to drop as more and more factory assembly 
and prepackaging is being done by the manufacturer. 
Commercial installations are, more often than not, 
excellent prospects because the cooling load often 
equals or exceeds the heating load, thus allowing the 
inherent efficiency of the heat pump to pay off. 

Major commercial markets for space heating in 
1961 are expected to be schools, motels and apart- 
ment buildings. Schools and motels are holdovers 
from 1960. Apartments have begun to fall into line 
only recently. Internal heat gains and the heat stor- 
age capacity of the building itself frequently make 
electric operating costs highly competitive. Also, 
first costs are generally less. This statement holds 
true for year-round air conditioning with electric 
heat pumps as well as radiant panels or baseboards. 

Penalties which some local FHA authorities have 
placed on electric space heating have not all been 
lifted, but the problem has been considerably less- 
ened. The national administration has stated its posi- 
tion quite clearly as being not opposed to electric 
heat, having lifted most penalties and lowered down 
payments and income requirements. These moves 
are certain to stimulate electric heating. 


T® residential electric heating market is expand- 


Equipment 


Electric resistance heating equipment in 1961 will 
not be noticeably different from the past year. Some 
restyling will be done, but no significant changes or 


developments. Safety is receiving closer attention, 
as manufacturers are developing improved thermal 
cutout methods in their baseboard lines to eliminate 
any chance of overheating due to obstructed heaters. 

New baseboard models will also be offered with an 
option of a built-in or wall-mounted thermostat, and 
prospects look good for a price drop for low-voltage 
thermostatic controls. Continued interest is being 
shown in baseboard heating, which now appears to 
be capturing a major share of the market. Noticeable 
gains have been made in the use of drop-in floor 
heaters, suitable for use in the ever-increasing num- 
ber of homes with floor-to-ceiling windows. Of sig- 
nificance is the emergence of electric furnaces and 
duct heating devices, some by warm-air heating 
equipment manufacturers in sizes to match their gas 
and oil product lines. While the primary market for 
this equipment will probably be residential, many 
applications will be found among small commercial 
customers. At least one central air-conditioning and 
heating system is planned embodying an air-condi- 
tioning unit and a tempering resistance heater at the 
central plenum plus thermostat-controlled supple- 
mentary heaters at the duct outlets. 


Distribution and Installation 


Continued experience suggests that in the long 
run, the regular electrical distributor is the one who 
is the most reliable to distribute heating equipment. 
However, the situation in a local area may often dic- 
tate different conditions. Specialty distributors have 
come and gone in many areas after encountering 
financial difficulties. 

Because of the importance of adequate and careful 
insulating techniques, at least one heating manufac- 
turer is encouraging his dealers to work with insula- 
tion contractors. On the other hand, one of the lead- 
ing insulation manufacturers is looking hard for good 
electrical contractors to sell and install the entire 
heating job. Both approaches have merit. 

Unfortunately, there are also several manufac- 
turers who have entered the field with the intent of 
“skimming the cream.” Their products are not well 
engineered and their field staffs are inexperienced. 
Utilities will have to exercise great care in the next 
few years, or until the industry shakes down, to 
avoid a rash of poor installations and dissatisfied cus- 
tomers. Utilities can certainly help by increasing 
their policing activities. However, pinpointing the 
responsibility—manufacturer or utility—has always 
been a controversial subject upon which there is no 
general agreement. 

The All-Weather Comfort Standard has recently 
supplemented the existing NEMA standards. All 
segments of the industry do not strongly support 
them both; however, there is general agreement that 
they provide a firm basis of development and that 
they are the types of standards which can be used 
safely by utilities in establishing their regulatory 
requirements. 
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All-Electric Residence 


cious electrical living at its best 

is located in Fresno, Calif. This 
home is admittedly larger than aver- 
age, containing four bedrooms and 
baths, a 3-vehicle carport, game 
room and enclosed loggia in addi- 
tion to large living and dining 
rooms, kitchen and breakfast nook, 
laundry and air conditioning facili- 
ties. Few homes match this one in 
size or electrical scope, yet many of 
the practical ideas designed into 
this deluxe residence can be advan- 
tageously adopted, either en-masse, 
piecemeal or on smaller scales, by 
any contractor or home owner in- 
terested in electrical up-grading. 


A RESIDENCE representing gra- 


has two distribution centers for 


16V2-kw 


lighting load plus 220-volt service for cooking, space 


heating, hot water and complete air conditioning. 


Consider first the attractive brick 
exterior of this 135-ft-wide single- 
story dwelling. As indicated by an 
accompanying photo, facade en- 
trances, thresholds and bordering 
planter arrangements are high- 
lighted by 75-watt floodlamps re- 
cessed on approximate 14-ft centers 
into the roof overhang. This down- 
light treatment continues com- 
pletely around the house, involving 
a total of 32 such fixtures. 

It will also be noted that the 
front entrance is additionally il- 
luminated by an incandescent unit 
consisting of a 200-watt lamp 
shielded by a perforated metal bowl 
suspended beneath a 3-ft recessed 


LARGE LUMINOUS PANELS over kitchen and adjacent breakfast nook plus local light- 
ing above sink, eiectric ccoking is!and, wall-recessed ovens and indoor barbecue pro- 
vides 50-100-fc illumination pattern in shadowless fluorescent-incandescent com- 


bination. 


dome; a treatment that is dupli- 
cated in eight additional locations 
to illuminate an interior entry area, 
the enclosed loggia and a covered 
terrace overlooking an underwater- 
lighted swimming pool located at 
the rear of the home. 

Landscaped grounds and pool area 
are also lighted by floodlights aimed 
and shielded to preclude glare from 
normal viewing angles, while orna- 
mental post lanterns provide a deco- 
rative outline for a sweeping drive- 
way that encircles a_ flowered 
island. 

Inside the dwelling, primary in- 
terest of housewives centers around 
the kitchen, where general illumi- 
nation in the order of 50 fe is ob- 
tained from two separate central 
luminous-ceiling areas located over 
the kitchen proper plus the related 
breakfast nook. These two lighted 
areas (jointly containing 48 RS 
40-watt fluorescent lamps) are 
physically separated by a suspended 
copper ventilating hood that con- 
tains an R-40 downlight to illumi- 
nate a pushbutton-controlled all- 
electric cooking island. 

With rapid-start ballasts, noise 
level is at a minimum. With deluxe 
cool-white lamps mounted on 2-ft 
centers, shadowless illumination of 
good color quality is obtained. With 
plastic diffusing panels suspended 
18 in. beneath lamps, diffusion is 
uniform. And, with these lighted 
plenum chambers recessed so that 
diffusing panels are flush with bor- 
dering ceiling areas, the lighting 
installation blends well with the 
overall structural design. 

Local work areas are additionally 
illuminated. A recessed 4-lamp fluo- 
rescent troffer with vinyl diffusing 
panel is placed above the sink, 
and adjustable floodlamps are re- 
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DOWNLIGHTS recessed into roof overhang of this dwelling, 
dome-lighted entrance thresholds and ornamental post lanterns 


cessed above built-in electric wall 
ovens in addition to the down- 
lighted ventilation hood previously 
mentioned. An accompanying illus- 
tration also shows the presence of 
an electric dishwasher which, to- 
gether with a garbage disposal 
unit, a wealth of convenience re- 
ceptacles for appliances and other 
lights in enclosures such as towel- 
rack compartments and an indoor 
barbecue, contribute to a_ labor- 
lightened, efficient food-preparation 
center. 

This area is decorated in 70% 
RF off-white, 50% RF wallpaper 
featuring a turquoise flowered pat- 
tern on beige background, natural 
birch woodwork, a brick wall sur- 
rounding the ovens and barbecue, 
plus the copper ventilation hood. 
The environment is pleasingly in- 
viting and, with shielded incandes- 
cent sources combined with the 
large luminous fluorescent areas, 
excellent seeing conditions are com- 
bined with fine color quality. 

Another attractive area is the 
game room which features natural 
wood and brick walls, tile flooring, 
leather-upholstered furniture and 
wall-to-wall window drapes top- 
lighted by coved fluorescent single- 
lamp strips mounted continuously. 
It will be noticed that this room is 
equipped with a pull-down lumi- 
naire and cluster of indirect re- 
fiector units in addition to 3-intens- 
ity table lamps placed alongside all 
reading locations. On the same side 
of the room from where the ac- 
companying photo was taken, an L- 
shaped bar is top-lighted by a 3- 
by 9-ft recessed luminous panel 
(containing four-40 watt deluxe 
CW lamps), while all walls are 
liberally provided with duplex and 
triplex convenience outlets located 


either 12 or 44 in. above the floor, 
depending upon designed applica- 
tions. 

Living, dining and bedrooms all 
incorporate lighted valances along 
one, two or three walls, while a 
deep 32-ft-long cove containing two 
continuous rows of RS WWX fluo- 
rescent lamps provides a_ wide 
blanket of indirect illumination for 
the loggia. Deluxe WW lamps like- 
wise are placed in soffits above 
fireplace-flanking planter boxes in 
the living room, while central il- 
lumination in the adjoining vaulted 
dining room is provided by a beau- 
tiful crystal chandelier. 

Bathrooms throughout the house 
are centrally lighted by surface- 


illuminate brick facade of residence, walks and driveway, land- 
scaped grounds and shrubbery. 


mounted luminous panels; all make- 
up and wash-stand mirrors are top- 
lighted by recessed vinyl-panelled 
4-lamp fluorescent fixtures; shower 
stalls are equipped with recessed 
60-watt incandescent vapor-proof 
units; time-control switches oper- 
ate exhaust fans; hot water is pro- 
vided by several centrally located 
220-volt electric heaters; and wall- 
recessed 220-volt radiant heaters 
provide local fast-pickup warmth to 
these rooms. 

Other electrical features in the 
house include split-circuit conveni- 
ence outlets, with upper receptacles 
hot and bottom receptacles switched 
from doorway locations; an inter- 
com system with 2-way speakers in 


GAME ROOM offers lighting variety through mediums of window-wall valance, orna- 
mental pull-down luminaire, cluster of indirect fixtures, several table lamps plus large 
luminous soffit above bar located on ‘‘this’’ side of the room. 
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48 channel “Luminous area — 
Section Through AA strips 


48°R.S. ~ 

asymmetric 

reflector 
J Indoor barbecue 


Recessed 
adjustable Built-in 
fixture ovens 


LIGHTING INSTALLATION in kitchen precludes glare by washer and food disposal unit, refrigerator and freezer, duplex 
shielding, recessing and diffusing all light sources. Efficiency outlets for appliances, exhaust hood and complete air con- 
of kitchen is also promoted by electric stove and ovens, dish- ditioning, telephone and intercom stations. 


LOGGIA is illuminated by recessed dome- 
lights plus deep cove containing two con- 
tinuous rows of warm-white deluxe fluor- 
escent lamps. Note planter boxes in 
distant hall toplighted by recessed flood- 
lights; heating registers in floor; thermo- 
static control on wall; sliding glass doors 
leading out to sheltered terrace. 


all living and work areas; phone 
outlets or jacks in all bedrooms as 
well as in the kitchen, game room, 
loggia and covered outdoor terrace; 
remote control of exterior lights 
from the master bedroom; dimmer 
controls for lighting in several liv- 
ing areas; numerous weatherproof 
outlets around the grounds and ter- 
race to further outdoor electric liv- 
ing; low-voltage switches incorpo- 
rating pilot lights where switches 
control either exterior lighting or 
lighting not in the same room with 
the switches; complete air condi- 
tioning and underground service 
entrances for telephone as well as 
for two 110/220-volt power panels. 
Both panels have 200-amp main 
breakers. Lighting load totals 163 
kw. 


FIREPLACE of living room is flanked by 
planters toplighted by soffited WWX RS 
fluorescent striplights while opposite end 
of room is illuminated by 3-wall con- 
tinuous valance surmounting windows 
overlooking floodlighted terrace and 
swimming pool. Room is also equipped 
with 2-way intercom station, coaxial 
cabled TV outlet, eight split-circuit (hot 
and switched) duplex receptacles and two 
light-control centers. 
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Color is inherent in all visible ‘ighting. It is 
involved in the process of seeing. Yet, it is 
seldom given deliberate consideration 

in lighting design and application. For 

these reasons, and to help stimulate the planned 
use of color in lighting for function and for 
decoration, some of the fundamental principles relating 
to the physics of light and color, and examples 
of typical applications of the functional 

use of color in lighting, are presented 

here. Full color illustrations are used to help 


present the principles and ideas more clearly. 


Beam of white light 


by Berlon C. Cooper Light source 


LIGHT is radiant energy ranging in wave length from 
400 to 700 millimicrons (billionths of a meter), which is 
perceived by the eye as color. A beam of white light, 
which contains all visible wave lengths, can be dis- 
persed by a prism into its separate wave lengths, as 
shown here, to produce what is commonly known as the 
visible spectrum. 
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Physics of Light and COLOR 


OLOR in lighting has significance for everyone. 

It is an important factor in the process of seeing. 

It affects how people see, and what they see. Its 
significance is comparable with that of levels of il- 
luminations, brightness contrasts and glare, and 
other technical considerations which lighting engi- 
neers have used in lighting system design through 
the years. 

There are very few people, however, who are aware 
of, or understand, the importance of color as a factor 
in seeing, and hence, its importance as a factor in 
lighting design. Most individuals, including lighting 
industry people, think of color in lighting merely as 
a means to dramatic color lighting and decorative 
effects only. This, of course, is a valid and under- 
standable consideration, and an end-use application 
which should be further refined and developed. ‘ihe 
real importance of color as a factor in lighting de- 
sign, however, is in its intelligent application to 
improve vision, to enable people to see what it is 

[Continued on page 111 | 


Simultaneous Color Contrast and 
Brightness Contrast 


The Primary Colors of Light 
Red Green Blue 


When Combined in Pairs 
Produce 


Yellow —_ Cyan 


Purple 
All Three Colors Produce White 


THREE COLORS of light — red, green and blue — form the so-called 
“additive primaries.'’ With these three colors only it is possible to form 
any desired color, including white. When combined in pairs, in equal 
intensity as shown above, the complementary color of the third primary 
is produced. 


Complementary Color Afterimage 


LOCAL COLOR 


ADAPTATION AFTERIMAGE 


BRIGHTNESS of the small center 
rectangle in each larger rectan- 
gular background above appears 
to increase when viewed from 
top to bottom. Its brightness re- 
mains constant, however, and it is 
the background brightness which 
varies. 


104 


APPEARANCE of a color is in- 
fluenced by its surrounding area, 
as is shown above. The center 
rectangle is the same color in all 
cases, and only the color of the 
larger rectangle is changed. 


AN AFTERIMAGE of an object is seen in complementary colors. For ex 
ample, stare at the black dot in the shield above, for about half a minute 
under a bright light, then quickly look at the black dot in the white back- 
ground (at right). The orange area changes to blue, the blue-green stripes 
change to red, and the black areas become white. 


COLOR COMPARATOR is used by the Dallas Power and 
Light Co., Dallas, Texas, to demonstrate the color values of 
six different light sources. Each segment of the comparator 
contains a different type of lamp. Back side of the com- 
parator is closed in by a hexagon-shaped board, and sides 
of each segment are painted flat white. Several removable 
back panels are available, each painted in a different 
color. Lamp for each segment is switched on separately, 
and it is therefore possible to view and compare the actual 
background color under any one or all of the six different 
light sources, individually or simultaneously. 


EFFECT of changes in color quality from one light source 
to another on the “apparent’’ color of an object is dem- 
onstrated at far right. Actual color of removable back 
panel, shown at left of each pair of hexagons, has a 
different ‘apparent’ color under each different light 
source, proving that ‘color is how you light it." It should 
be noted, however, that the ‘apparent’ color of an ob- 
ject, as seen when viewed under any particular light 
source, is just as real as the so-called “‘actual'’ color. 
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Spectral Quality of Light Sources 


AVERAGE NATURAL DAYLIGHT * COOL WHITE FLUORESCENT LAMP 


0 Vs 


4000 5000. 6000. 7000 


| 

Spectral energy distribution of daylight at noon 
ona clear day in June in Washington, D.C 


| 1 | 


i 
5000 6000 7000 


4000 


5O0-WATT TUNGSTEN LAMP NATURAL WHITE FLUORESCENT LAMP 


Relative Energy 


Watts per 100 Angstrom Band 


5000 6000 59000 6000 7000 
Wavelength— Angstroms Wavelength —- Angstroms 


4000 


Source: GE. Co., Lamp Dept Source: Sylvania Lighting Division 


COLOR QUALITY of a light source can be established with great ac- tungsten lamp is rich in orange and red energy, which accounts for its 
curacy by means of a spectrophotometer, in which a wavelength analy- yellow-reddishness appearance when compared with noon sunlight. 
sis of the visible energy is made. The spectral distribution curves shown Also note that the natural white fluorescent lamp has more red than the 
above, obtained in this manner, are typical examples. Note that a cool white fluorescent lamp, which gives it a warmer appearance. 


Color of Light Sources 


Actual Apparent Apparent 
Color Colors 


Beige Light Blue 
Warm Colors Cool Colors 


Pale Pink Turquoise 


Note- Identification of lamps used in color comparator: Incandescent iamp-|. 60 watt., 
Fluorescent lamps-2. white; 3. cool white: 4 deluxe cool; 5. home line; 6. daylight 
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C 0 LO R IN LIGHTING APPLICATION 


I1k. importance of “color” in lighting is much 
greater than has been generally recognized. This 
importance becomes evident in an analysis of 
light and color, and how we see. Some of the 
simple fundamentals of the physics of light and 
color are presented on the preceding pages. 
Good lighting design, based on contemporary 
lighting needs, involves three basic factors. ‘These 
are: 1) adequate lighting (footcandles) for the 
seeing tasks involved; 2) minimum glare, or low 
ratios for brightness contrasts; and 3) correct color 


@ FLOODLIGHTING 


quality of light. ‘The first factor has long been 
recognized and used by lighting engineers, and the 
second has been given increasing consideration 
over the past decade. Now, with the growing rec 
ognition of the importance of the “quality” of 
light for living, commerce and industry, color in 
lighting must also be given greater consideration, 

Some typical examples of how color in lighting 
can be used functionally, as well as for aesthetic 
purposes, are presented and described in detail on 
this and the following pages. 


Blue Fluorescents FLOODLIGHT RURAL FACTORY 


Diffuse light distribution from fluorescent floodlights creates dramatic 
nighttime appearance for plant of Star Expansion Industries Corp., in 


picturesque setting near Mountainville, N. Y. 


(See page 112) 


proof floodlights. 
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FACTORY of Star Expansion Industries 
Corp. nestled among hills near Moun 
tainville, N. Y., presents attractive ap 
pearance to motorists on nearby New 
York State Thruway, by day and by night 


BLUE HAZE of approaching nightfali is 
matched by hues of blue floodlighting 
over a 20,000-sq-ft area of plant's 
building facade. Brightness uniformity 
is result of diffuse light distribution pro- 
vided by Fluoroflood fluorescent weather- 
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LIGHT ADDS BEAUTY 


to Georgia Capitol Building 


Different types of light sources provide 
striking color contrast in floodlighting 
installation. ( See page 112) 


GOLD DOME of State Capitol, in Atlanta, 
® shines brightly by day, and is a familiar landmark 
visible from many sections of the city. 


FLOODLIGHTING has now been added to softly 
light main building at night in bluish white rays of 
mercury floodlights, which contrasts harmoniously 
with soft yellow radiance of incandescent lighting on 
super structure elements 


COLOR-CONTRAST 
FLOODLIGHTING 


Use of two colors for floodlighting church 
bell tower reveals shaft’s shape, and pro- 
vides a dignified and inspiring nighttime 


appearance. ( See page 112) 


SUNLIGHT reveals the shape and beauty of the bell 
tower of the First Christian Church of Oklahoma 
City, by day with highlights and shadows, Flood 
lights add new beauty at night, with white light on 
north and south sides, and amber light on east 
and west sides, to reveal missile-like shape 


DISTINCTIVE FLOODLIGHTING 


for New York Skyscraper 


‘ Mercury lamps in special floodlights bathe 
the aluminum-surfaced Tishman Building 
in New York in distinguishable bluish- 
white light, individual in appearance, and 

- visible for miles. (See page 115) 
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DISTINCTIVE color of mercury lighting gives indi- 
viduality to the Tishman Building at 666 Fifth Ave., 
New York City, at night, when viewed from close 
range or on the New York skyline from several miles 
away. The bluish-white light is highly effective on 
the aluminum surface of this 38-story office build- 
ing. 


ha 


a | C 0 LO F IN LIGHTING FOR FUNCTION 


Display Room Uses 


COLOR-IMPROVED LIGHTING 


Pink reflectors and pink-finished ceiling in plenum . 
cavity improve color quality of light produced 


by plastic louver ceiling lighting system. 
(See page 115) 


COLOR QUALITY of illumination in display room of Briggs 
Mfg. Co., New York City, is custom designed to reveal true 
colors of merchandise. Lighting is combination of incandes- 
cent, and cool white fluorescent in which blue and green 
2 : Pe Sere light is filtered with pink reflectors to provide a better color 
halance to the general display area lighting 


FILTER DIFFUSERS 


Improve Color Quality 


Kansas manufacturer uses color-balancing dif- 
fuser panels in luminous ceiling, to provide light 
of color quality suitable for analysis and ap- 


praisal of product colors and finishes. 
(See page 116) 


FILTER diffusing panels used in luminous ceiling of the De 
sign Conference Room, The Coleman Co., Wichita, Kansas, 
“cools’’ the light from cool white fluorescent lamps, and 
provides an improved color quality of light through a rebal 
ancing of the spectral energy distribution of the lamps. 


Light and Color Enhance 


ENVIRONMENT FOR DINING 


Theatregoers and others enjoy a comfortable 
visual environment and restful atmosphere when 
dining in New York’s light- and color-conditioned 
Playbill Restaurant. (See page 116) P 


LIGHT and COLOR are combined most effectively in the Play 
bill Restaurant, Hotel Manhattan, New York City, to create a 
warm and highly attractive environment. A comfortable light 
ing level is provided by recessed incandescent lamps, and by 
soft white fluorescent lamps above textured plastic panels in 
center of the ceiling domes. Low wattage incandescent lamps 
in ornamental luminaires add a decorative touch. 
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ILLUMINATOR provides 3800°K color- 
balanced light for viewing color transpar- 
encies, Unit uses two Philips 30-watt T12 
Deluxe white fluorescent lamps. By using 
standardized units, critical color judg- 
ment of color transparencies is possible 
by editors, engravers and quality check- 
ers in different locations. 


COLOR-BALANCED 
LIGHT 


Aids Color Judging 


Use of special fluorescent lamps 
provides standardized lighting 


for critical color judging. 
(See page 121) 


COLOR 


PRECISE color matching, for color dif- 
ferences so subtle that the eye cannot de- 
tect them, is done electronically by a 
special spectrophotometer. This instru 
ment provides a highly precise spectral 
energy distribution curve for a color test 
sample, which is basic information for all 
color work. 


COLOR IN 
LIGHTING 


in Product Research 


Self-contained Color Laboratory 
of Rohm & Haas Company uses 
“color in lighting,” and a variety 
of scientific instruments and de- 
vices for color analysis in the 


study of product color problems. 
(See page 121) 


FOR DECORATION 


ILLUSION of distance in this impressive 
mural, which features a typically Gallic 
scene of the River Seine, is heightened by 
special lighting. Its appearance is made 
even more realistic by control of the color 
quality of the light. It greets visitors to 
the reception area of Bourjois, Inc., on 
Fifth Avenue, New York City. 


3-0) REALISM 
MURAL 


Through Lighting 


Dimmer-controlled reflector lamps 
and soft white fluorescent lamps, 
provide flexibility in quantity and 
color quality of light for a variety 
of dramatic effects on a start- 


lingly realistic mural. 
(See page 122) 


MULTI-COLOR LIGHTING for Light and Decoration 


The Canadian Room in the Royal 
York Hotel, Toronto, is lighted by 
a highly flexible lighting system 
which permits variations in light- 
ing levels, spectral quality, and 


decorative effects. 
(See page 122) 


LIGHTING is an integral part of the dec- 
oration in this multi-function banquet 
room, or auditorium. General lighting is 
rovided by fluorescent lamps above the 
three-color luminous ceiling panels, and 
is supplemented by incandescent down- 
lights recessed in the lower angled plaster 
surfaces, and other special lighting units. 
All light sources are dimmer-controlled. 
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Color Lighting Provides 


VARIABLE 
ENVIRONMENTS 


A variety of lighting elements 
in the club room of American 
Legion Post No. 5, Pittsburgh, 
Pa., makes possible everchanging 
lighting effects end decorative 


treatments. (See page 125) 


Tinted Louvers 


IMPROVE LIGHTING 
QUALITY 


Yellow louvers in lighting sys- 
tem add delicate tint to lighting 
to enhance the confectionery 
displays. 


(See page 126) 


Highlights and Shadows 


EXPAND DECORATIVE 
EFFECTS 


Use of two complementary colors 
provide apparent white light 
when blended in proper ratios, 
and also enhance the decorative 
effect by producing dramatic 
shadows in color. (Sc¢ page 126) 


CHANGING patterns of color in this club 
room permit a wide variety of lighting ef- 
fects. Luminous ceiling is hexagon-cell 
aluminum louvers, lighted by silver-bowl 
incandescent lamps. Color boxes in ceil- 
ing are each equipped with three colored 
lamps—red, green and blue. 


Add Beauty to GARDEN LIGHTING 


The beauty of gardens, lawns and grounds can 
be greatly enhanced by the judicious selection 


and use of color in lighting. 


Incandescent Lighting 


LIGHT extends the beauty of flowers, shrubs, trees, statuary, 
etc. from day into evening; and the use of colored light, 
properly selected and applied, can transform a garden vista 


into a fairyland. 


Black Light Lighting 


BLACK LIGHT lighting is highly effective when used to light 
certain phosphorescent rocks, fountains, shrubs, etc., which 
are located in areas of complete or near-darkness. 


YELLOW LOUVERS in luminous ceiling 
add decorative effect to interior sales 
area of Barton’s Bonbonniere in New 
York City, and provide desirable tint in 
light for more effective display of choco- 
late candies and packaging. Basic light- 
ing is from louvered housings 


(See page 126) 


COLOR SHADOWS provide added attrac 
tion value to show window display in 
Higbee Co. store, Cleveland. One yellow 
and three blue reflector lamps provide es 
sentially white light where they blend on 
the merchandise, and dramatic colored 
shadow effects on the background. 
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@ PHYSICS OF LIGHT AND COLOR 


intended that they and for 
other functional purposes. 

There are many reasons why 
there is a lack of knowledge, by the 
average person, of the real signifi- 
cance of color in lighting. While 
the physics of light and color and 
the process of seeing have all been 
determined and published, there 
has been relatively little popular- 
ization and dissemination of this 
information. Also, there has prob- 
ably been confusion with respect to 
whose job it is to plan, specify and 
promote the latent qualities and 
benefits of color in lighting. Many 
have considered this as within the 
province of the architect, the in- 
terior designer, and the decorator. 
This is due primarily to the limited 
concept of color in lighting as a 
tool for color lighting and decora- 
tive treatments. On the other hand, 
these professionals—architects, in- 
terior designers, decorators—have 
also recognized the need for better 
color quality in lighting, but have 
considered this within the province 
of lighting consultants, electrical 
engineers and other specialists in 
the field of lighting. 

Taking all these factors into con- 
sideration, it has concluded 
that color in lighting is the logical 
business of the designers and spe- 
cifiers of lighting systems. If this 
conclusion is valid, it is then also 
the logical business of the design- 
ers and producers of lighting equip- 
ment and manufac- 
turers of light sources, luminaires, 
light control devices, etc. The light- 
ing industry is already providing 
the tools and the techniques to 
solve lighting application problems 
in the home, in industry, in com- 
merce, and in sports and recreation 
activities, and elsewhere. The field 
of color in lighting is merely the 
addition of another problem in 
lighting application. Most aspects 
of this problem are already familiar 
to the lighting industry, and to the 
designers and specifiers of lighting 
systems. 

In the final analysis, however, it 
is still the architects, designers, 
decorators and owners who usually 
determine the final lighting results, 
or lighting effect, which is desired. 
It thus becomes the responsibility 
of the lighting industry——produc- 
ers, specifiers, distributors, and in- 
stallers—to work ever more closely 
with the architects, decorators, 


see, 


been 


accessories 
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owners, etc. to provide complete 
lighting systems which accomplish 
the ultimate in lighting quality, 
including an appropriate color qual- 
ity of light for each applicaiton. 

It is on these premises, and on 
the recognition of the need for 
greater dissemination of informa- 
tion on the subject of color in light- 
ing that this special editorial fea- 
ture is presented. It is believed 
that color in lighting provides the 
lighting industry with a new oppor- 
tunity for improvement and expan- 
sion of its product, quality light- 
ing, for mankind. It also provides 
an excellent theme for promotion 
of expanded lighting markets, or 
even for a new industry-wide light- 
ing program. 


Light and Vision 


Light, by definition, is radiant 
energy which, by its action upon 
the organs of vision, enables them 
to perform their function of sight. 
Radiant energy within the light- 
producing section of the electro- 
magnetic spectrum ranges in 
wavelength from about 400 to 700 
millimicrons. The color of light de- 
pends upon the predominant wave- 
lengths of the radiation ‘see “The 
Visible Spectrum’’). 

Vision occurs when radiation of 
wavelengths between 400 and 700 
millimicrons pass through the lens 
of the eye to the rods and cones of 
the retina, and set up pulsations 
which proceed along the optic nerve 
to the brain. This action is experi- 
enced as a sensation of seeing light. 
Thus objects are seen as light 
which is reflected from them, or as 
something which emits light. 

Objects are selective in their re- 
flection of light. That is, they ab- 
sorb light of color that is different 
than the color of the object. For 
example, an object which is green 
reflects light whose wavelength is 
predominantly around the 530 mil- 
limicron or green band, and absorbs 
the other colors, or the other wave- 
lengths of light which fall upon it. 
Thus the eye sees the object as 
green. In this example, however, it 
is assumed that the light falling 
upon the object contains radiant 
energy in the 530 millimicron 
band, otherwise the object would 
appear black. 

When light containing all the 
wave lengths between 400 and 700 


(Continued from 104) 


millimicrons, in certain quantities 
having nearly equal sensitvity to 
the eye, is perceived by the eye, the 
sensation of colorless or “white” 
light is experienced by the individ- 
ual. Thus the eye is not selective; 
it responds simultaneously to all 
radiation within the visible spec- 
trum, regardless of wavelength. 
Light of a specific wavelength can 
be distinguished by the eye only 
when it is presented alone. 


Color in Lighting 


It is not intended, in the limited 
space available here, to discuss the 
physics of light and color in detail. 
The objective, rather, is to point out 
that there is an inseparable rela- 
tionship between light and color, 
and that color is a definite factor in 
the visual process. This being so, 
it follows logically that the design 
of a lighting system is not complete 
without the consideration of color 
in lighting. This consideration 
should be from two standpoints: 1) 
the color of objects to be seen—the 
physical surround, such as furni- 
ture, machinery, floors, walls, ceil- 
ings, etc., and objects classified as 
the ‘visual task’; and 2) the 
“color” and spectral characteristics 
of the light to be used in the area. 
How the color of the light affects 
the color of the objects to be seen 
is revealed by the laws of physics 
relating to light and color, and to 
the process of seeing. 

Presented on the first three pages 
of this article are some typical ex- 
amples of the science and physics 
of light and color, in four-color 
printing. The captions merely give 
the basic highlights of the prin- 
ciples involved in each case. For 
those individuals who want to study 
these and other color in lighting 
principles further, Chapter 5 of the 
3rd edition of the JES Lighting 
Handbook is recommended, includ- 
ing any of the various reference 
sources listed at the end of the 
Handbook Chapter. 

In addition to the illustrations 
relating to basie color in lighting 
principles, full- color pictures cover- 
ing 15 case histories of the use of 
color in lighting for function or for 
decorative purposes are also pre- 
sented. Lighting details and ex- 
planation of the color in lighting 
considerations are also presented 
for each case history. 
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FLOODLIGHTING 
FLOODLIGHTING RURAL FACTORY pron 106 


OTORISTS using the New 

York State Thruway at night 

near Mountainville, N. Y., 
experience a very pleasant visual 
treat. At a distance of about 500 
yds from the northbound lane of 
the highway is the modern 20-ft- 
high plant of Star Expansion In- 
dustries Corp., uniformly lighted in 
a rich blue color which harmonizes 
with the blue shadow vistas of the 
mountainside background. Con- 
trasting pleasantly with the rich 
blue color is the silhouette lighting 
of four stars by means of concealed 
red neon tubing. 

By day, the vista is equally pleas- 
ing and beautiful. The four stars 
stand out boldly in red against the 
tan and beige color of the building’s 
facade, which in turn nestles 
harmoniously in a setting of green 
provided by the forest behind the 
plant. 

The front and side of the plant, 


extending over 1000 ft in length, 
are lighted by 77 Fluoroflood reflec- 
tor units. Each unit is equipped with 
an F72T12/B/HO high-output, 
rapid-start, 6-ft-long lamp. A two- 
lamp ballast is used to operate the 
lamps in each two adjacent units, 
and is of the type designed for 
operation in a minus 20-degree 
temperature. Light output of this 
blue fluorescent lamp is 21.8 lumens 
per watt, which compares with 1.2 
lumens per watt for an incandescent 
lamp equipped with a blue filter. 

The floodlights are mounted 8 in. 
above the ground at a point 10 ft 
out from the base of the building, 
and on 14-ft centers. The units are 
aimed upwards at an angle of 45 de- 
grees. Because of the diffuse char- 
acter of the light distribution from 
these units, they light the 20-ft- 
high building evenly, uniformly, 
and efficiently and with a minimum 
of wattage. 


LIGHT ADDS BEAUTY 107 


ECENT renovation of Georgia’s 
State Capitol Building in At- 
lanta, built in 1884, included ex- 

terior floodlighting, as well as re- 
wiring and relighting throughout. 
As part of the renovation, a main 
dome and cupola dome were covered 
with gold leaf, donated by the citi- 
zens of Dahlonega, Ga., where the 
gold was mined. The floodlighting 
was desired to reveal the beauty of 
these gold domes, as well as to flood 
the exterior of the main building, 
the vertical base of the dome, the 
cupola, a Statue of Freedom atop 
the cupola, and the lighting of a 
torch held high in the right hand of 
the statue. It was decided that 
maximum contrast between these 
building elements would create the 
greatest interest. 


COLOR CONTRAST FLOODLIGHTING 107 


HE simple principle of contrast 
between light of different colors 
was used to effectively floodlight, 
and to functionally accent the shape 
and form of the bell tower of the 


First Christian Church of 
homa City, Okla. 
The bell tower is 


structures which 


Okla- 


four 
the 


one of 
constitute 
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The lighting solution, arrived at 
after careful consideration of vari- 
ous light sources and combinations, 
was based on the use of four differ- 
ent light These include 
deluxe warm Colortone mercury 
lamps to floodlight the lower or 
main section of the building, fluor- 
escent lamps within the cupola, and 
incandescent lamps to floodlight the 
gold domes, vertical sections under 
the domes, and the statue, and a 
flame-colored incandescent to light 
the torch. 

The main building and wings are 
lighted with 400-watt mercury 
Colortone lamps floodlights 
which are pole-mounted around the 
perimeter of the building. 

The main dome and the vertical 
section under the dome are lighted 


sources. 


church plant, designed by R. Duane 
Conner, architect of Oklahoma City. 
The other three structures are a 
dome-shaped concrete building, 
which is the main sanctuary, a 
four-story educational building, and 
a Fine Arts building. The bell 
tower is a tall, missile-shaped shaft 
which stands apart and separately 


LOCATION of floodlights is a factor in 
providing a uniform brightness on the 
building's exterior surface and high light 
ing efficiency 


with 500-watt PAR-64_ reflector 
lamps, of the narrow, medium and 
wide beam types. Floodlights which 
are focused on the gold dome are 
equipped with medium — straw 
colored lenses. Also mounted on roof 
are eight narrow beam 500-watt 
spots, two to a side, which light the 
cupola and statute. 

In viewing the building at night, 
the color contrast between the main 
building, the dome _ section, the 
cupola interior, and the lighted 
torch is striking and dramatic. 

This floodlighting project and the 
electrical system design and speci- 
fication were all worked out by 
Bush-May & Associates, consulting 
engineers of Atlanta, under the 
supervision and guidance of L. 
Ralph Bush. 


from the other three structures. Its 
shape is intended as a tribute to 
youth, depicting the future. 

The objective in lighting this 
tower was to make it as noticeable 
and inspiring at night as it is by 
day, to retain its shape, and to 
present a dramatic and pleasing ap- 
pearance from close range as well 
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HOLOPHANE coordinates COLOR with 
LIGHTING for agreeable environments 
REALITE in the 


For many years Holophane technicians have designed visual en- Classroom 


vironments based on sound ILLUMINEERING principles... These REALITE® with PRISMALUME 
provide prismatically controlled lighting for better seeing—and ( prismatic acrylic plastic ) 
lighting that expresses the purpose ot the space Other objectives construction has been extensively 


used in classrooms. It provides 
are: illumination to modify appearance of an area, insure safety, 


fine appearance, efficient 
and complement structure P 
performance and low 


In every case, surround colors are planned to co- maintenance, at reasonable cost. 
operate with the light distribution, to achieve These REALITE advantages 
desirable brightness balance and to create an eh) carried into the commercial 
agreeable environment. field, where there is a strong 
trend to higher lighting levels. 
Holophane engineers offer leadership experience, high “creative The cost permits wide use- 
sense,” constant development of better, more effective, lighting and the performance makes 
methods for the economical solution of your lighting problems levels of 75 to 150 footcandles 


Call on them through your professional advisors easily achievable. 


HOLOPHANE REALITE W 


HOLOPHANE 
COMPANY, INC. 


Lighting Authorities Since 1898 
342 Madison Ave., New York 17, N.Y. 


THE HOLOPHANE CO., LTD., 418 KIPLING AVE. $O., TORONTO 18, ONT. 
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2’ x 2' control lenses of PLEXIGLAS mounied in pairs, County of Sonoma office building, office of Superintendent of Schools, 
Santa Rosa, California « Architects: Steel & Van Dyke, Santa Rosa 


Plexiglas...for lighting that stands out and stands up 


“Tllumination of the highest quality.’’ This is the 
phrase that describes installations of lighting equip- 
ment which includes control lenses molded of 
PLEXIGLAS® acrylic plastic. 


Lenses of PLEXIGLAS provide freedom from glare at 
any normal viewing angle, because they are pre- 
cisely designed optical elements that ‘“‘bend”’ light 
rays. And the crystal clarity of PLEXIGLAS assures 
full utilization of light, with complete visual comfort. 


In addition, PLEXIGLAS lenses remain free of dis- 
coloration even after years of exposure to fluorescent 
light. They are strong and rigid yet light in weight, 
resulting in safety overhead and ease of maintenance. 


We will be pleased to send you the names of equip- 
ment manufacturers who use PLEXIGLAS lenses, and 
a copy of our bulletin ‘““PLEXIGLAS for Lighting,” 
which contains full details on the use of this quality 
lighting material. 


Chemicals for Industry 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1960 


| 
Be 
: 
| 
. 


as from a distance. It presents a 
narrow shape, with four rectangu- 
lar surfaces each 12 ft wide and 
130 rt in height. 

The objectives were attained 
through careful selection of flood- 
lighting units of appropriate beam 
spread and control, of locations for 
mounting the  floodlights, and 
through use of the contrast of color 
on alternate faces of the tower. 
The floodlights were located, inso- 
far as practical, about 60 ft from 


the base of the tower and at a point 
perpendicular to the tower surface. 
Narrow beam floodlights, with good 
overlapping light patterns, were 
selected to provide maximum illumi- 
nation on the upper two-thirds of 
the tower with a minimum of spill 
light, and medium beam floodlights 
were used to light the lower one- 
third of the tower. Five floodlights, 
each using 300-watt PAR-56 lamps, 
are used at each floodlight location. 
Units which light the north and 


DISTINCTIVE FLOODLIGHTING continued som r07) 


TTRACTING _ attention 
establishing identification 
comes ever more difficult, for 
new office buildings constructed in 
the City of New York, where more 
than 150 such buildings, 20 stories 
or more in height have been built 
over the past 15 years. This was 
the problem faced by Carson & 
Lundin, architects, and their light- 
ing consultant, Abe Feder, during 
the planning of the recently-com- 

pleted Tishman Tower building. 
Mr. Feder’s goal was to meet this 
problem, and to provide an “after- 
dark spectacular” by adding the 
extra dimension of lighting to office 
building architecture. The Tish- 
man Tower, with its bright facade 


and 
be- 


of sheathed aluminum, could be 
transformed into a shining shaft of 
light at night, glareless yet visible 
for miles. But simple floodlighting 
was not enough. The floodlighting 
had to be distinctive, and individ- 
ualistic. It was thus decided that 
“color lighting,” achieved 
through the use of mercury lamps, 
would do the trick through the 
medium of its characteristic bluish- 
white light. This color quality 
would further accent and harmon- 
ize with the bright finish of the 
exterior surface of the building. 
Analysis of the  floodlighting 
problem itself indicated that exist- 
ing light and floodlights 
would not meet the existing condi- 


sources 


@ LIGHTING FOR FUNCTION 
COLOR-IMPROVED LIGHTING 108) 


SPECIAL “louverall’ ceiling 
lighting system custom- 
designed to provide color-cor- 
rected lighting for the Briggs 
Manufacturing Company showroom 
in New York City. The improved 
lighting was desired to give pros- 
pective buyers the best color quality 
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SECTION THR 
REFLECTORS over 


fluorescent 


lamps, 


of light possible for accurate ap- 
praisal of the company’s entire line 
of colored bathroom fixtures and 
fittings which are featured in the 
various displays, 

The new luminous ceiling lighting 
system, with plastic louver panels 
for shielding and diffusion, provides 


and plenum cavity suurfaces, are 


finished in pink color, to absorb excessive blue and green output of fluores 
cent lamps; provide a color quality which accents warm tones in displays 


being lighted. Incandescent 


reflector 


lamps also supplement fluorescent 


illumination, and more red and yellow light to display area. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


south tower surfaces are equipped 
with clear lenses, while units light- 
ing the east and west surfaces are 
equipped with amber lenses. This 
arrangement contrasts the vivid- 
ness of amber light with the white 
of incandescence. 

This unusual lighting design 
treatment was worked out by the 
architect with the cooperation of 
Patrick U. Dunlop, lighting con- 
sultant with the Oklahoma Gas and 
Electric Company. 


tions and provide uniformity of il- 
lumination over the entire 38-story 
tower. Thus a new light source, a 
1000-watt reflector lamp in an R-80 
type bulb, 10 in. in diameter, was 
designed specifically for this proj- 
ect; also, a new floodlight with a 
special cone-shaped reflector, spe- 
cifically designed to be used with 
the new light source, was specially 
designed for this job. The flood- 
light approximately doubles the 
beam candle power of the bare re- 
flector lamp only. 

The floodlighting solution con- 
sists of the use of 72 of these spe- 
cial 1000-watt mercury lamp flood- 
lights, installed on the 10th and 
15th floor setbacks of the building. 


approximately 100  foot-candles 
throughout the area. It replaces an 
outmoded lighting system in which 
suspended two-lamp fluorescent 
luminaires produced less than 15 
footcandles of non-uniform light- 
ing, of unsatisfactory color quality. 

Color correction is built into the 
new lighting system. The system 
consists of a wall-to-wall ceiling of 
translucent white acrylic plastic 
louvers, supported on inverted T- 
bars and suspended 14 in. below the 
old acoustic panel ceiling, and 17 
rows of cool-white fluorescent lamps 
plus eleven 150-watt adjustable 
spotlights, concealed above the sus- 
pended louver ceiling. The plenum 
ceiling and the reflectors above the 
fluorescent lamps were finished a 
warm pink. This pink color in the 
reflectors and on the ceiling serves 
as a filter for all reflected light. By 
absorbing some of the excessive 
blue and green light of the cool 
white fluorescent lamps, the pink 
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reflectors give a better color bal- 
ance to the resulting illumination 
which is directed to the display area 
below. Still more color correction 
is provided by the use of incan- 
descent lamps which add red and 
yellow light to the room lighting. 


The new lighting installation is 
part of a complete color condition- 
ing renovation of the display area. 
Other color treatments include a 
new floor, and different colors on 
the varous walls, columns, etc. as 
attractive backgrounds for the vari- 


ENVIRONMENT FOR DINING srom 208) 


HE subtle use of light and color, 

to create a warm and aestheti- 

cally pleasing environment for 
dining, is artfully demonstrated in 
one of New York’s newer restau- 
rants. It is the Playbill Restaurant, 
in the Manhattan Hotel, located in 
the heart of Broadway’s theatre 
district. As its name implies, it ca- 
ters to show people and theatre- 
goers, and its design and decor 
masterfully portrays the theatre in 
metaphor. 

The Playbill occupies two floors, 
with a bar and cocktail lounge occu- 
pying the upper, or street-level 
floor, and two dining rooms, reached 
by a broad, carpeted, curving stair- 
case, on the lower floor. 

In the dining rooms, perimeter 
seating gives patrons the feeling of 


being ensconced in jewel-like the- 
atre boxes, with the attendant en- 
chantment of awaiting the appear- 
ance of their favorite stars in an 
exciting play. This illusion is fur- 
ther promoted by a subtly lighted 
stage setting at one end of the 
restaurant. Warm reds, pinks, gold 
and white create the background 
for luxurious dining in these areas. 

The simulated theatre boxes, with 
deep red wall coverings, are each 
lighted by fluorescent lamps in a 
reverse cove at the top of the alcove 
wall, and by a twinkling chandelier, 
centered over the table. A 30-watt 
R20 lamp concealed in the center of 
the chandelier projects its light to 
the table and dining area, while 
clear lamps in crystal reflectors add 
a sparkling decorative touch. 


FILTER DIFFUSERS continues from 108 


IGHTING quality is equally as 
important as the quantity of 
light. At least, that is the con- 

clusion of management at the 
Coleman Company in Wichita, Kan- 
sas. In selecting the lighting sys- 
tem for their Design Conference 
Room, it was decided to provide 
both, an adequate quantity of light, 
and a spectral quality of illumina- 
tion which would make inspection 
and analysis of product colors and 
finishes simple and easy. 

The conference room is 17 ft 9 
in. long by 16 ft 9 in. wide, and 
has a 12-ft high ceiling. On the 
ceiling are steam pipes, sprinkler 
system, and air conditioning ducts, 
formerly exposed to view. In se- 
lecting a lighting system for this 
area, it was only logical that a 
luminous ceiling system was de- 
cided upon, installed at a height of 
8 ft 6 in. from the floor. 

The luminous ceiling consists of 
24 in. by 48 in. Coloratron poly- 
styrene, color-pigmented, plastic 
diffusing panels, installed on a 
T-bar grid construction. A mineral 
board was used around the room 
perimeter, to extend the ceiling to 
the walls from the luminous panel 
area. Ata distance of 16 in. above 
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the diffuser panels were located 14 
fluorescent 2-lamp 8-ft luminaires, 
and two fluorescent 2-lamp 4-ft 
luminaires. These units were sus- 
pended 17 in. below the plenum ceil- 
ing. The entire 33-in. cavity above 
the diffuser panel ceiling was then 
painted white. Cool white  fluo- 
rescent lamps were used. 

An overhead system of incan- 
descent lighting was also installed. 
It consists of eleven 150-watt Type 
R40 flood lamps recessed in the cav- 
ity ceiling. This makes it possible 
to view products under incandescent 
lighting, same as that used in resi- 
dences. 

The color quality of the lighting 
is altered by the Coloratron filters 
through absorption of certain wave- 
lengths of light, providing a new 
balance of the spectral energy dis- 
tribution of the original source of 
light. The color temperature of the 
cool white fluorescent lamps filtered 
through the Coloratron filter dif- 
fuser panels, ranges between 7450 
and 7550 degrees Kelvin. 


THREE LEVELS of illumination are avail- 
able in this installation: 1) all fluorescent 
lamps on—over 100 fc; 2) half of fluores- 
cent lamps on—over 50 fc; 3) incandes- 
cent lamps only on—20 fc. 
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ous merchandise displays. The en- 
tire project was designed by 
Howard Ketchum, Inc., color, illu- 
mination and design engineers. The 
lighting equipment used was stand- 
ard equipment except for the spe- 
cial pink finish on the reflectors. 


Lighting in the central areas of 
the dining rooms is from recessed 
downlights, many with star cutouts, 
and from playhouse candelabra lu- 
minaires suspended from large soflit 
domes, in which a luminous central 
panel diffuses fluorescent light re- 
flected from pink reflector surfaces 
through plastic which has_ the 
warmth, texture, sparkle and beauty 
of venetian glass. The luminaires 
are decorative only. Thus the utili- 
tarian light is provided by incan- 
descent and fluorescent lamps, dim- 
mer controlled. 

The Playbill interior was con- 
ceived, designed and decorated by 
Melaine Kahane Associates. The 
lighting was custom tailored with 
specific attention to color quality, 
by lighting consultant Abe Feder. 
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Shaw's Pharmacy, Allentown, Pa., lighted with Miller SABRE fixture 
Electrical Contractor: Glen C. Gorman, Allentown 


LIGHTING BY Miller... 


Sweeping lines and shallow depth of Miller 
SABRE blend to enhance the appearance 
of this colorful drug store . . . typical of how 
Sabre’s styling, comfort and high efficiency 
are meeting the lighting needs of modern 
stores and offices, everywhere. 


Sabre is one of a number of important 
: fixtures recently introduced by Miller. Also 
“ shown are some other recent additions. 
Today’s complete product line by Miller is 
as new as tomorrow .. . versatile as your 
lighting requirements. Whatever the in- 
terior—Office, Store, School, Factory, or 
Public Building . . . whether for new con- 
struction or renovation—there’s a Miller 
fixture to meet your needs. 


For help and information on a specific 


lighting job or fixture—contact your Miller 
Representative, or write Dept. 11C. 


THE Miller comPaANy 
MERIDEN, CONNECTICUT ¢ UTICA, OHIO 
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Let L-M Solve Your Lighting Problem 


Line Material, leading manufacturer of outdoor lighting equipment, offers 
= a complete line of products to meet practically any outdoor lighting need. 
L-M Lighting Application Engineering Service is also available through 
Authorized L-M Distributors. Ask your wholesaler or mail the coupon. 


Lawn-Glo, one of L-M’s newest lighting units, 
is designed for locations like this; ideal for homes, . 


patios, swimming pools, parks—wherever soft, con- 


trolled lighting is desired. Available in brushed alumi- J 
num and six pastel colors. Completely weather-proof. é 


Ma 192M Mercury luminaires turn night into day on The Strip at colorful 
las Vegas. These comptct streamlined mercury units are ideal for all high-level 
commercial lighting needs. Available with photocontrol, integral ballast. 


new Shilshole Bay marina. PTL is a highly efficient, modern, attractive unit 
with scientifically designed optical system; seven IES light patterns; 26/2” 
diameter, 18°” high. Photocontrol optional. 


4 L-M Post Top Lights combine smart distinction and utility at Port of Seattle's 


M A T Cc oO U fe) N “Lawn-Glo" and “PTL” are Line Material trademarks 


| LINE MATERIAL 
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McGRAW-EDISON COMPANY MEGRAWE 


Outdoor Lighting 


DISTRIBUTION TRANSFORMERS ~- RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS + REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS +» PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 


Please send me information PTL___Mer- 
cury units and name of nearest L-M distributor. 


ECM-110 


Please have L-M Field Engineer call 


City State 
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Lawn-Glo Lights Provide Quality 
For Home, Commercial Applications 


* 


Another new Lawn-Glo, the 
Style B, is this wall mounted unit. 
Lamp socket is an integral part 
of reflector and simply discon- 
nects from the ghting fixture. 
Lawn-Glos accommodate stand- 
ard lamps to 150 watts. 


One of L-M's newest lawn-Glo lights, 
the Style C, provides soft, even light 
for this enchant ng patic Choice of six 


decorator colors and natural brushed 
aluminum 


Line Material has added two more matching styles to its outstanding line of 
Lawn-Glo lights. This gives you a choice of excellent quality units. They offer 
a wide potential for both home applications and commercial uses: provide 
soft lighting and smart appearance for motels, hotels, swimming pools, patios, 


lLawn-Glo Style A luminaires 


shown at right provide lighting 


walks and driveways, drive-in restaurants, amusement and public parks. for this swimming pool These 
lo light iC | for h re 
High Quality, Excellent Features lawn-Glo lights ore ideal for homes as 
‘ , well as motels, restaurants, drive-ins, parks 
L-M’s Lawn-Glo lights are distributed exclusively through electrical whole- All the light is directed down—it does not 


salers. These attractive lights have non-corrosive aluminum and plastic con- escape to annoy neighbors 
struction throughout. Post-top models are available with either natural red- 
wood or black metal posts as an accessory. Photocontrol available, auto- 
matically turns lights on at dusk and off at dawn. 

L-M Provides Promotion, Service 

Here’s an excellent opportunity for you to increase your profits by specifying 
and installing this outstanding line of outdoor lighting equipment. L-M offers 
many other types of units, plus national advertising, sales tools, sales helps— 
even outstanding application engineering service for larger jobs, available 
through Authorized L-M Distributors. Check your electrical wholesaler, or 
mail the coupon. 494 Lawn-Glo” is a Line Material trademark. 


LINE MATERIAL 


Industries 


McGRAW-EDISON COMPANY 


MAIL THIS COUPON 


Line Material Industries, Lighting Division, 
Milwaukee 1, Wisconsin ECM-110 


([] Complete information on the Lawn-Glo line 
[1] Complete information on L-M Outdoor Lighting 


Title 

Company. 
Address 
City Stote 
My Electrical Wholesaler is 


DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 
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Quality Outdoor Lighting 


Bring out the full value of colorful interiors with 


CONTINUOUS LIGHTED CEILINGS OF RIGID VINYL PANELS 


expected to last for years without yellowing in stand- 


‘Today ’s office interiors depend on color tor their strik- 
And to get the full effect of true 
color harmonies, lighting must be evenly diffused over 
all areas. Here, in UN1OoN CArBIDE’s new Park Avenue 


ing modern beauty. 


building, panels of Baketrre Brand rigid vinyl sheets 
provide the ideal illumination to enhance the unusu- 
ally colorful furnishings and wall treatment. 

Today, you can get BakeLtre rigid vinyl sheets that 
are pri actically immune to the cracking that raises the 
cost of installing and m uintaining continuous lighted 
That’s because these sheets are formulated 
and fabricated especially for light diffusion. They are 


ceilings. 


ard installations. 

They're self-extinguishing, but the installation can 
be designed so they'll soften and fall out before the 
sprinkler operating temperature. Installing them with 
baflles or laminating with special sound-deadening 
material gives them good acoustical properties. Costs 
can be cut because much thinner sheets can be used 
than for other types of diffusers. 

There are many other things to look for in BAKELITE 
rigid sheets for continuous lighted and luminous ceil- 
ings. If you're not getting them all, write for facts, lit- 
erature and a list of suppliers, Dept. FE-41, Union 

Carbide — Company, Division of Union Carbide 

270 Park Avenue, New York 17, N.Y. 
Union Carbide Canada Ltd., Toronto, Ont. 


Cor por ation, 
In Canada: 


BAKELITE and UNION Carpipt 
are registered trade marks of 
Union Carbide Corporation 
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COLOR-BALANGED LIGHTING 109) 


PROBLEM. that 
faced by artists, editors, photo- 
gravure technicians and others 

who are involved in full-color print- 
ing, has been one of communication. 
In other words, the problem has 
been one of being sure that each 
person viewing a color transpar- 
ency, for example, would see the 
exact same colors. The same prob- 
lem has also existed with respect 
to original art work in 
color proofs, and eventually 
press results. 

This problem has now 
solved, or at least greatly reduced. 
The solution is the adoption of 
standardized lighting, so that each 
person or technician who views the 
transparency or other color art 
work sees the object under the same 
conditions and color quality of light. 

The first major installation of 
standardized lighting for 
work has been made by Time, Inc., 
publishers of Time, Life, Fortune, printed results, are viewed and 
Sports Illustrated, and other maga- judged. In such areas, all daylight 
zines in which full-color printing is excluded. In addition, the 
is featured. This standardized light- standardized transparency illumi- 
ing system for color processing and nators are provided for art edi- 


printing, installed in areas of the 
new Time and Life Building in New 
York where critical color judgment 
is involved, embraces three separate 
elements. First, a transparency 
illuminator was designed and 
adopted which provides a color-bal- 
anced illumination of approximately 
3800°K color temperature. Second, 
light sources having the same spec- 
tral energy distribution as those 
used in the illuminators were 
adopted for use in the luminaires 
which provide general room illumi- 
nation. Third, a neutral “cotton 
grading gray” paint, which matches 
a Munsell Gray Scale Patch N8-3, 
was selected for the side 
walls and all interior reflecting 
surfaces. 


has long been 


color, or 


final 


been 


use on 


three elements were 
for the color processing 
and in other 
where original art work in color, 
page and press proofs, and final 


These 
adopted 
laboratories, areas 
color 
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HE 


ranges 


use of color in lighting 
widely, from ordinary, 
everyday esthetic and decorative 


ple. This work is now done by 
electronic equipment, and the color 
matching is done in minutes instead 
applications, to the highly scien- of days, and the results are far 
tific and technical applications. An more precise. 
excellent example of the scientific In color 
and technical uses of color in light- 
ing is demonstrated by the many 
light chambers, translucent light 
units, photometers and devices in 
use in the Color Laboratory of 
Rohm & Haas Co., Bristol, Pa. 

This Color Laboratory has three 
main responsibilities—basie re- 
search, quality control, and cus- 
tomer service —as it relates to their 
plastic products, Plexiglas and Im- 
plex. Some of these instruments 
and devices, and their use as re- 
lated to color in lighting, are illus- 
trated and discussed here. 

The expanding use of colored 
plastics, especially in lighted signs, 
has resulted in an increasing num- 


matching instru- 
ments, the color sample is first ana- 
lyzed by a special spectrophotom- 
eter. The photometric information 
is then fed into an analog computer, 
along with the characteristics of 
the colorants which could be used 
to produce the exact color desired. 
The exact formulation needed is 
computed by the machine. Color 
differences so subtle that the eye 
cannot detect them readily 
measured on this instrument. 
Visual evaluation is also impor- 
tant, since in actual use the colored 
plastic will be viewed by the human, 
rather than the electronic, eye. 
Visual checking is thus also done, 
under standardized conditions. For 
ber of requests for the matching this purpose, super skylights and a 
of colors. Originally, color match- Macbeth light chamber, are used. 
ing was a trial and error proce- In these areas, the lighting is 
dure, involving days of work. Color- standardized. Two sets of filament 
ants were mixed, and sample plas- lamps are used. One set of lamps 
tic sheets were cast, over and over, is covered by special blue glass 
until a product color was obtained filters to simulate north sky day- 
which matched a customer’s light. The other set provides con- 


are 


sam- 
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their 
types of 


and others, for use in 
offices other 
general lighting, and even daylight, 
may be present. 

The transparency illuminators 
consist of a metal housing, a white 
plastic diffusing panel, a paracyl 
reflector, and two 30-watt rapid 
start fluorescent lamps. The hous- 
ings are made for various methods 
of mounting. The diffuser panel is 
Plexiglas W-2447 white acrylic 
plastic, selected for its color purity 
and lack of color distortion. The 
light sources are Philips series 
“TL” fluorescent lamps, 30 watts 
each, color 34 (Norelco type F30 
T12/34/RS). The illuminators 
were designed and made by Ideax 
Corp., New York City. 

The success of this installation, 
according to Time, Inc. technicians, 
is the result of the selection, adop- 
tion, and standardization of a spe- 
cific light source, with a median 
color temperature and good color 
balance, which permits critical 
color viewing and judging, from 
one location to another, under iden- 
tical lighting conditions. 


tors 


own where 


ventional tungsten lighting. The 
lamps are operated at precisely con- 
trolled voltage so that the filament 
temperature of the lamps—and the 
resulting wavelength of the light 
emitted—is always the same. A vis- 
ual color match that survives exam- 
ination under both illuminants may 
be assumed satisfactory for almost 
any lighting condition. 


COLOR of test sheets of Plexiglas is 
checked visually under the standardized 
lighting of a Macbeth light chamber, in 
which either simulated daylight from the 
north sky, or conventional tungsten light- 
ing, may be used 
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REALISM IN MURAL continued from 109) 


IGHTING is used to enhance, and 
to further dramatize, the three- 
dimensional effect and illusion 

of realism in an unusual mural in 
New York City. This mural oc- 
cupies an entire 44-ft long wall in 
the reception area for the new 
offices of Bourjois, Inc., manufac- 
turers of “Evening in Paris” per- 
fume. The mural, which features a 
typically Gallic scene of the River 
Seine, was created by the renowned 
French painter, Bernard Lamotte, 
to set a dramatic stage for Bourjois 
visitors as they enter the recep- 
tion area. 

The lighting for this mural was 
specially designed to provide a wide 
range of illumination levels on the 
mural, of uniform intensity at all 
levels, and of a suitable color qual- 
ity to accent the warm rays of a 
setting sun, or the brilliance of 
noon sunlight. The lighting was in- 
stalled before the mural was 
painted, and the work was then ¢ar- 
ried out under the _ illumination 
which would be used to light it. 


The lighting equipment is con- 
cealed in the ceiling, in a typical 
reverse cove. It consists of a contin- 
uous row of 20-watt type R12 
reflector spot lamps, spaced 5 in. on 
centers, and 8-watt F8T5 soft white 
fluorescent lamps, spaced 36 in. on 
centers. The reflector lamps are 
angled slightly, so that the center 
of each beam of light strikes the 
mural about 36 in. above the floor. 
Since the light distribution is of 
the concentrated type beam, the 
upper part of the mural is lighted 
by the low candlepower part of the 
beam, and uniform lighting results. 

The reflector lamps are rated at 
28 volts, and operate from a 120/ 
28-volt transformer. They are dim- 
mer-controlled from full brightness 
to blackout. The fluorescent lamps 
operate at full intensity at all times, 
from a 120-volt circuit. Thus, as 
the incandescent lamps are dimmed, 
to simulate the coming of night, the 
color quality of this light becomes 
more yellow, and the soft white 
fluorescent lamps add a subtle warm 


LIGHTING FOR DECORATION 
MULTI-COLOR LIGHTING (Continued from 109) 


IGHTING serves a dual role in 
the Canadian Room of the Royal 
York Hotel, in Toronto, Ont., 

Canada. It provides general illumi- 
nation ranging in lighting levels 
from dim-out to 65 footcandles, and 
varying in spectral quality over a 
wide range. This flexibility, in both 
quantity and in color quality of 
light, provides individual and spe- 
cific desired lighting results for 
each of the variety of functions for 
which this room is used—exhibi- 


40-Watt FTI2/WW lamps 


Incandescent 


HALF CROSS SECTION THROUGH CEILING 


L. Angled louver panels in colors 


downlights 


tions, dances, TV _ presentations, 
banquets, etc. 

This auditorium is a huge area, 
180 ft long, 80 ft wide, and 28 ft 
high, with a spacious balcony at one 
end of the room. Its decor features 
Canadian materials and motifs. A 
lighting design requirement was 
that wood panelings and carefully 
chosen materials be displayed with- 
out color distortion. A further re- 
quirement was that the lighting 
should implement changes in the 


DETAILS of the ceiling lighting systems are shown in this drawing. Either the fluores- 
cent or the incandescent lighting system can be used individually to light the audi- 
torium, or both systems may be used simultaneously. Color quality remains constant 
at all levels of illumination, but colors of louver panels vary widely at different lighting 


levels. Color louvers for the incandescent downlights are interchangeable, and colors 


appropriate for the various special events may be used. 
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pink glow. The effect is dramatic, 
and startlingly realistic. The light- 
ing was designed by Thomas Smith 
Kelly, lighting consultant. 


CONCEALED in reverse cove at top of 
mural is the lighting equipment which 
provides uniform lighting over the entire 
wall area. Equipment consists of 20-watt 
R12 reflector lamps in special wireway 
housing, and 8-watt F8T5/SW fluores- 
cent lamps on standard wireway. Reflec 
tor lamps are 28-volt type, and dimmer- 
controlled. 


decorative treatments to harmonize 
with different events. Thus, the 
lighting had to be designed as an 
integral part of the decorative 
treatment. 

A number of lighting features 
were developed for this auditorium. 
These included a_ three-colored 
translighted ceiling, an incandes- 
cent direct downlighting system for 
general illumination, cove lighting 
with cold cathode tubing above and 
under the balcony, reflector lamps 
installed at top and bottom of wall 
areas, angled reflector lamp units 
to light a relief mural of Canada, 
back-lighted translucent panels in 
the face of the balcony front, and 
special lighting from the ceiling for 
the dais area. All lighting elements 
are on separate dimmer controls, 
which permit full flexibility of 
lighting effects as may be required, 
or desired. Combinations of ad- 
justed lighting levels for different 
areas provide a wide range of en- 
vironmental effects. 

One of the most striking features 
of the room is the ceiling. It is an 
intricate lighting element capable 
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PROTHCT 


FLUORESCENT 
LIGHTING INSTALLATIONS 


ADVAN-guard,® a thermally actuated 
automatic reclosing protective device, 
introduced by ADVANCE almost 3 
years ago, is an integral part of every 
ADVAN-guard® Ballast. It is sensitive 
to voltage and current as well as tem- 
perature and protects against excessive 
voltage supply . . . internal ballast short 
circuiting ... inadequate lamp mainten- 
ance ... improper fixture application 
and eliminates the need for individual 
fixture fusing. 


ADVAN-guard”" is sealed in the ballast housing and pre-set to instantly and automatic- 
ally trip out whenever the ballast is operating at higher than recommended temperatures. 
When heat decreases to normal operating temperature, ADVAN-guard" resets automat- 
ically and the ballast resumes operation, adding years to ballast life by preventing ballast 
operation at abnormal temperatures. To assure maximum protection for fluorescent 
. lighting installations, provide ADVAN-guard® Fluorescent Lamp Ballasts. ADVAN- 
guard” is listed by Underwriters’ Laboratories, Inc. Write for detailed literature. 


‘The Hea rd G4, lhe Lighting Iudu 
v / / / 


2 NO WESTERN AVE. CHICAGO 18, iLL. USA. 
Manufactured In Canada by: ADVANCE TRANSFORMER CO. Ltd., 5780 Pare St., Montreal, Quebec, Canada 
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Below: Harold A. Glass, Executive 
Vice-President of Lighting Prod- 
ucts Inc., Highland Park, Illinois. 


Above: Installation of Sola ballasts in LPI fluorescent 
luminaire helps assure peak performance and reliability. 


A fixture manufacturer talks about Sola ballasts and Sola’s in-warranty replacement plan — 


“Sola ballasts in LPI fixtures have proved 99.53% reliable” 


“Detailed records on a typical sample lot of 19,000 
Sola ballasts installed in LPI fixtures show these 
ballasts are 99.53% reliable,” states Harold A. Glass, 
Executive Vice-President of Lighting Products Inc. 
“This low failure ratio of less than one-half of 1% is 
excellent for this type of equipment. 

“With Sola ballasts, our fixtures deliver the per- 
formance we’ve engineered into them .. . thus guard- 
ing our reputation as a manufacturer of high-quality 
industrial and commercial fluorescent lighting prod- 
ucts. Reliable operation of Sola ballasts in our fix- 
tures means more satisfied customers, from whole- 
saler to contractor to user. We like the way Sola’s 
in-warranty replacement plan works to eliminate 
any inconvenience for us in the rare instance of an 
in-warranty ballast failure. It assures speedy replace- 
ment that helps the customer, too.” 


Mr. Glass is one of many fixture manufacturers 
who benefit from the superior performance and 
reliability of Sola ballasts — reliability that makes 
possible Sola’s unusual in-warranty replacement 
plan. This plan enables wholesalers to provide a 


replacement — at full profit — for any Sola ballast 
which may fail within warranty. If the wholesaler 
does not stock Sola ballasts, he will provide an 
equivalent certified CBM ballast of another make. 
This replacement service is provided by 354 qualified 
wholesalers located throughout the United States. 
Full light output, quiet operation, cool in-fixture 
performance, full-rated lamp and ballast life that 
means excellent operation — these are some of the 
advantages that are offered by Sola ballasts and that 
have been proved by tests under the most severe op- 
erating conditions. For full information on Sola bal- 
lasts, write or call your nearest Sola representative. 


A Division of 
Cc Basic Products 
SOLA ELECTRIC CO. Corporation 


Busse Road at Lunt Elk Grove, Illinois 
HEmpstead 9-2800 (Chicago Phone: NAtional 5-8630) 
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of numerous effects, and a colorful 
decorative feature. It contains both 
fluorescent and incandescent light- 
ing, separately controlled. Fluores- 
cent lamps are concealed above 
angled surfaces made up of tri- 
angular and diamond-shaped honey- 
comb anodized aluminum panels, 
finished in gold, blue and silver. 
Incandescent reflector downlights 
are recessed vertically in angled 
plaster surfaces, spaced properly to 
provide uniform lighting over: the 
entire floor area, 

The recessed ceiling downlights 


contribute to the decorative treat- 
ment of the room without affecting 
the functional quality of the light- 
ing. The colored louver assembly in 
each downlight allows the louvers to 
be viewed in color, while the re- 
flected and direct light from the 
lamp comes through the unit’s aper- 
ture as white light. There are 94 
300-watt units with gold louvers, 
and 98 200-watt units with green 
louvers. 

The proportions and overall light- 
ing levels from both ceiling systems 
of lighting can be varied, and uni- 


VARIABLE ENVIRONMENTS continied 110) 


form floor coverage can be obtained 
by either type of lighting. Under 
all combinations, the color rendition 
of the wood paneling, carvings and 
special draperies remains constant. 

The firm of Ross, Fish, Duchenes 
and Barrett of Montreal, served as 
architect for this project, and also 
was responsible for interior decora- 
tion and design. James Keith & 
Partners were the engineers. Rollo 
Gillespie Williams, director of Color 
tesearch for Century Lighting, 
Inc., was the consultant for lighting 
design. 


) watt PAR 
CROSS-SECTION through part of ceiling shows details of lumi 


nous ceiling lighting, color boxes, and stage lighting border 


IGHTING provides the key to 
variable environments for a 
wide range of social functions 

and club activities of American Le- 
gion Post No. 5, Pittsburgh, Pa., in 
their recently remodeled club rooms. 
The lighting, which is integrated 
with the architectural design and 
structural details, literally sets the 
stage for lectures, meetings, ban- 
quets, dancing, stage entertainment, 
and other such activities. It was 
planned, and built into the interior 
design as part of the remodeling 
of the club rooms. 

In remodeling, a conglomeration 
of air diffuser ducts and openings, 
structural beams, and the old ceil- 
ing tile were concealed by means of 
a new luminous ceiling suspended 
34 in. below the original ceiling. 
For this purpose, an aluminum 
honeycomb louver, with 45° by 45° 
shielding, was selected. This louver 
panel ceiling, supported on inverted 
T-bars, permits free passage of con- 
ditioned air to the club room area 
below, has sound absorbing quali- 
ties, is extremely low in brightness 
when lighted to maximum intensity, 
and is efficient in light transmis- 
sion. 

A total of 78 100-watt bowl- 
silvered lamps, and 41 60-watt 
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60-watt B.S. lamp 


pot lamps with colo 


4 P 


lights. 


bowl-silvered lamps, were installed 
above the louver panels to provide 
the basic general illumination for 
the area. The entire plenum cavity 
was finished flat white, and the 100- 
watt lamps were installed on the old 
ceiling while the 60-watt lamps 
were installed under beams and air 
ducts. By means of dimmer con- 
trol, an average illumination level 
of 30 foot-candles maximum is 
available, or any lower lighting 
level down to blackout. 

Color in lighting was added as a 
purely decorative treatment. A 
total of 31 color lighting boxes was 
installed in the luminous ceiling in 
a random pattern. Each color light- 
ing unit is 2 ft sq by 9 in. deep, 
finished flat white inside, and 
equipped with three porcelain 
sockets for three 75-watt lamps— 
one each red, green and blue. The 
face of this lighting unit contains 
a panel of the same type of alumi- 
num louver material as the lumi- 
nous ceiling. Each lamp socket is 
on a separate dimmer circuit, so 
that either the red, the green or the 
blue lamps can be individually con- 
trolled and dimmed. This arrange- 
ment provides a limitless number of 
color effects and changes in the 
decorative environment. 


45 3 
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Ceiling air ducts and beams are white, and bowl 
silvered lamps indirectly light the aluminum louvers. 


As a separate decorative lighting 
feature, deep-recessed adjustable 
colored floodlamps are spaced and 
positioned in the ceiling adjacent 
to the walls, to provide a decorative 
color “wash” on the wall. 

Another lighting treatment was 
installed to light an_ electrically 
operated “roll out” stage, for any 
stage position. Three rows of 150- 
watt red, clear and blue projector 
lamps in adjustable housings were 
installed at carefully selected con- 
cealed positions in the ceiling. At 
these locations, a continuous section 
of the luminous ceiling material can 
be raised to a 30° angle, to allow 
the spot beams to light the stage. 

As designed and installed, this 
lighting is a dynamic, colorful and 
dramatic medium, creating an en- 
joyable and pleasing environment, 
and setting ever-changing, appeal- 
ing moods suitable for any of the 
social and entertainment functions 
planned and held by American Le- 
gion Post No. 5. 

This lighting installation was 
planned by Charles Roberts, archi- 
tect, in consultation and coopera- 
tion with Armand G. Zitelli, illumi- 
nating engineer, Duquesne Light 
Company, and installed by Kurt 
Alexander, electrical contractor. 
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IMPROVE LIGHTING QUALITY continued 110 


OLOR in lighting serves a dual 


role in Barton’s Bonbonniere, 
a New York City candy store. 
It adds a decorative touch to the 
interior in the lighting system, and 


lightly tints the general illumi- 
This is one of 
‘al stores in this chain that is 


nation in the store. 


severa 
lighted in the same manner, which 
serves as a symbol of identi- 

icatior 
The lighting system provides a 
high. level of 200 footcandles of 
illumination throughout the store. 
It consists of continuous rows of 


Power Groove fluorescent lamps in 
housings, spaced 24 in. apart 
ind suspended 18 in. below the ceil- 


meta 


ing overhead, and equipped with 
translucent plastic egg crate-type 
louvers to form a luminous ceiling 
over the entire store. Louvers 
under the lamp compartments are 
white, and louvers which lay in be- 
tween the compartments are a 
pastel yellow. Light from the lamps 
passes both directly downward to 
the display areas and upward to the 
white plenum ceiling, where it is 
indirectly reflected and diffused 
downward through the yellow plas- 
tic louvers to the displays. 

The major percentage of illumi- 
nation reaching the display areas is 
direct from the “Cool White” 
fluorescent lamps, through the 


EXPAND DECORATIVE EFFECTS continued from 110) 


IGHT attracts attention, and color 
lighting increases the attraction 
value of light. Thus window dis- 

play decorators have long made use 
of color lighting in show windows. 
The color picture showing a Higbee 
window in Cleveland is a 
typical example. 

A basic color-in-lighting principle 


Co. show 


was used in the lighting of this 
window display. This principle is 
ise of two complementary 


of approximately equal in- 
tensity for each color, to produce 
light on surfaces where both 
colors fall and blend together. In 


colors, 


white 


f, 
GARDEN [| HTIN (Continued from 110) 


ORE and more contemporary 
homes are designed with pro- 
visions for outdoor living. The 

this feature can be 

expanded if the outdoor areas for 
such homes are well lighted so that 
they can be used at night. Also, 
many homes have vistas from living 
or dining room windows, patios, 
etc., of gardens, lawns, and nearby 


isefulness of 


areas, which can be transformed 
into colorful and dramatic night 
scenes by the addition of lighting. 


Garden lighting is often highly 
effective when done with white light 
only. The lighting of flowers, for 
example, reflects a riot of color 
inder white light, since nature has 
dy added the color. Color light- 


airea 


ing is also useful, and many appli- 
cations can be found for the use of 
color lighting as a decorative treat- 
White walls, trellises, stat- 


ment 
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the Higbee display, one 150-watt 
amber light is located overhead on 
one side of the feature of the dis- 
play, and three 150-watt blue lights 
are located overhead on the other 
side of the model being lighted. On 
surfaces where both amber and blue 
light fall, the color quality of the 
light is approximately white. Back- 
ground shadows behind the model, 
from the blue lights, are lighted 
directly by the amber light, and 
shadows from the amber lighting 
are likewise lighted directly by the 
blue light. This technique thus pro- 
vides white light on the display fea- 


uary and foliage take on an added 
beauty when lighted with pale tints 
of amber, green, or blue-green. And 
the foliage of trees and ‘shrubs is 
greatly enhanced by light from 
non-color-corrected mercury lamps. 
Fountains, pools and rock gardens 
all take on new beauty at night 
when lighted with appropriate tints 
and hues of color lighting. 

Over the past few years a variety 
of lighting devices have been devel- 
oped and made generally available, 
both for permanent and temporary 
garden lighting applications. These 
range from decorative metal shield 
cutouts which shield the lamps, to 
metal reflector and projector lamp 
flood and spot units, to lily-pad 
lights, to mushroom-type units, and 
other similar units. Color lighting 
effects can be obtained either by 
using tinted or colored lamp bulbs, 


the lamp compartments. 
direct lighting component, which is 
diffusely reflected from the white 
plenum ceiling is partially white 
light, for that part coming through 
the louver openings, and partially 
tinted, for that part being trans- 
mitted 
yellow louver fins. 
louvers literally “come alive’? with 


tive 
yellow light from the louver fins to 
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white plastic louver panels below 


The in- 


and diffused through the 
These yellow 


light, and add a distinctive decora- 
effect. The addition of the 


the general white illumination, 
merely provides a slight yellow- 
orange tint which accents the choco- 
late candies and packaging. 


ture, and a colorful and decorative 
background lighting effect. 

Many artistic and dramatic deco- 
rative lighting effects are possible 
through the use of two or more col- 
ors of light; and when lamps are 
carefully located with respect to 
objects, to throw preconceived and 
preplanned shadow shapes and pat- 
terns, unusual artistic and dramatic 
color lighting effects can be ob- 
tained. Typical applications for 
such color lighting techniques in- 
clude display areas, reception rooms, 
restaurants, cafeterias, night clubs, 
lounges, flower shops, etc. 


or by using glass color roundels 
which fit over the reflector lamps 
and floodlight units. 

Another approach to color light- 
ing in garden areas is to use ultra- 
violet radiation, or “black light” 
units. The water in cascade pools, 
for example, can be treated so that 
it fluoresces under black light radia- 
tion; and rocks, foliage, etc., can 
also be treated with fluorescent dyes 
and pigments for unusual color 
lighting effects under this type of 
lighting. 

In general, color lighting effects 
are most effective when used in 
areas of darkness, or very low light- 
ing levels. Also, it is advisable not 
to try to floodlight the entire gar- 
den. Use of several lighting units 
is preferred, separated from each 
other, so that there will be a con- 
trast of highlights and shadows. 
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CROUSE HINDS 


INDUSTRIAL 
COMMERCIAL 
SPECIAL-PURPOSE 


LIGHTING 
PRODUCTS... 


FOR EVERY TYPE OF LAMP: 


Incandescent 
Fluorescent 
Mercury Vapor 


IN EVERY TYPE OF CONSTRUCTION: 


Explosion-Proof 
Dust-Tight 


(Dust-Ignition-Proof) 


Vaportight 


(Enclosed and Gasketed) 


Weather-Resistant 
(Raintight) 


Conventional 


FOR EVERY POSSIBLE APPLICATION: 


Bench 
Area 
Flood 
Stationary 
Portable 


To locate exactly the right fixture or floodlight for 
any specific application, consult the “Applications 
Guide to Crouse-Hinds Lighting” on the 

opposite page. From this chart, you will find 

the Crouse-Hinds Catalog Section which will supply 
you with details on the variety of items suitable 

for your application. See your Crouse-Hinds 
Distributor for further information and prices. 


For every industrial outdoor applicaticn, there 
is a Crouse-Hinds Fleedlight: incandescent of mercury 
vaper .. . explesion-proof, dust-ignition-proot, weather- 
proof or conventional. All types are weather-renistant . .. 
and available for fixed :nstallation or portable service. 


Why not? Choose Crouse-Hinds explosion-proof 
filvorescent fixtures here... or dust-ignition-proof fix- 
tures for dust-laden atmospheres. Each accommodates 
exactly the lamps you want to use—S$.H.0,, V.H.0,, or 
Power-Groove. Continuous, uniform illumination may be 
provided by end-to-end mounting, if desired—no extra 
space needed for relamping. 


| 


‘permit some tight to be dir 


Every Problem Is Different. As you well know, no 
two lighting jobs are exactly alike. 


A factor such as the difficulty of relamping, for 
instance, may determine the use of mercury vapor 
lamps for their extra-long life. 


Unusually low surrounding temperatures may 
require incandescents where fluorescents were 
Originally specified. 

Uplighting, by use of slotted reflectors, may 
be required to prevent undue eyestrain. 


Shadow-free, color-true illumination in a spe- 
cific area may call for any of several combinations 
of lamps, fixtures, globes, lenses, reflectors. 


| 


” 
ected upward, retlucing con- 
trast well within cemfortabie fimits. In addition, con- 
figurated globes eliminate glare, do away with normal 
‘ut spot’ directly beneath fixturds. “Result: fewer 
‘titeaks’ to the eyes . . . more 9roduction. 


Don’t Settle for “Almost”. It is possible to answer 
a lighting problem with equipment that is ‘almost 
exactly” what is needed. 


It is also possible — and a great deal more satis- 
factory and less costly — to meet it with exactly 
the right equipment. 


Crouse-Hinds makes one of the broadest ranges 
of industrial, commercial and special-purpose 
lighting equipment available. For this reason, 
you can rely on your Crouse-Hinds Distributor 
for an unbiased product recommendation. 


He has them all... and this assures you of 
getting precisely the right one for your applica- 
tion. Call on his wide experience early in the game. 


on power costs it you ins pouse-Hinds Mercury 
Vapor Floodlights to iliuminate such areas as these. 
With proper ballasts, you're assured of dependable op- 
eration down to —30° in winter, 
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APPLICATIONS G 


Product 


HAZARDOUS LOCATIONS 


Range 


(Explosion-Proof and Dust-Ignition-Proof) 


xplosion-Proot 


Lighting Fixtures 


Portable Work Lamps 
Floodlights— 
Stationary and Portable 


Gas Station Lighting— 
Stationary and Portable 


Gauge Lights; Pilot 
Lights; Tank and 


Incandescent, 
Fluorescent, 
Mercury Vapor 


Incandescent 


Incandescent 


Incandescent, 


Mercury Vapor 


Incandescent 


Bulletin or 


Sec. KE, 
KM, Catalog 


3000; 

Bull. 2722 
Sec. KH, 
Catalog 3000 
Sec. 205, 
Bull. 2714 


Bull. 2704 


Sec. KM, P, & R, 


Catalog 3000 


Observation Lights 


NON-HAZARDOUS LOCATIONS 


Lighting for Damp, 
Corrosive Conditions 


Gauge Lights; Pilot Lights; 
Tank and Observation Lights 


Incandescent 


Incandescent 


Sec. KV, 
Catalog 3009; 
Bull. 2699 


Sec. KM & P. 
Catalog 3000 


Product 


Marine Floodlights 


Sports and Recreation 
Lighting playgrounds, 
playing fields, courts 


Protective and Security 
Lighting 


Decorative Exterior 
Building Lighting 


Search, Signal Lights 


Tunnels, Viaducts, 
Underpasses, Roadways 


Area Floodlights docks, 
parking lots, yards, 
construction sites, etc. 


Underwater Lighting: 
swimming pools; rescue, 
salvage, search, constr. 


High Bay Lighting 


Range 
Incandescent 


Incandescent, 
Mercury Vapor 


Incandescent, 
Mercury Vapor 


Incandescent, 
Mercury Vapor 


8” to 36” 
Incandescent 


Incandescent, 
Fluorescent 


Incandescent, 
Mercury Vapor 


Incandescent, 
Mercury Vapor 


Mercury Vapor 


UIDE TO CROUSE /_HIND>S LIGHTING 


Bulletin or 
Catalog Section 


Catalog Section 
Sec. 206, 


Bull. 2714 
Sec. 202, 203, 
Bull. 2714; 
Bull. 2721 
Sec. 201, 202, 
203, 

Bull. 2714 
Sec. 201, 202, 
203, 204, 
Bull. 2714 


Sec. 206, 
Bull. 2714 


Sec. 204, 
Bull. 2714 


Sec. 201, 202, 
203, 

Bull. 2714; 
and Bull. 2719 
Sec. 207, 
Bull. 2714 


Sec. 204 
Bull. 2714 


ures giving up fo ten 
than i@andescenes. Power costs were cul, too. M 
vapor tight output 2.5 times greater 
gents, The savings in this case more 
exten initial Gast of mercury vapor fixtures 


conger lamp fife 


sizes, one- and two-lamp instafla- 
re cut sharply by using two-lame ballasts, 
ce y locating ballasts at the fixture, rather than j 

stalling them outside the hazardous area. 
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ype EVH exp! odlights. is enor. 

weighs just. 4. powrds—less than : MOUs, using combinations of plain, smooth or diffusing 
half the- weight of previous lamps of its type, and lenses, Or lenses with medtium.or wide harizontat or 
sinaller This has been actomolished at ne. vertical spreads. . . glass of four Pasic colors (or 


sacrifice in or resistance vough usage. pleat)... ba of intensities fron: 200-201 watts. 


more than a mile of tunnel to | 
gh we're hard at cost 
but alsa @ 2 broad area on cither side. fife 
prajectar with s wide ferizontal and narrow ‘for and underpasses can 
cai spread, erly Spaced P.B's give ed. 
ntin security lighting the the fence 


especially knotty application problems, 
that you have the assistance of an experienced 
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Epoxy Jackets Protect Motor Coils 


How rewound motors are protected by epoxy encapsulation which resists 


the attacks 


SUBSTANTIAL saving run- 
ning into the thousands of dol- 
lars annually has been realized 

by Pittsburgh Coke and Chemical 
Company in the maintenance of 
just 15 motors, which move coke 
conveyor belts and actuate chemical 
water pumps for this major pro- 
ducer of coke and industrial chemi- 
cals. The motors, ranging in size 
from 3 to 60 hp and including both 
the totally enclosed fan-cooled and 
explosion-proof types, are subject to 
high moisture, intense dust, and 
chemical contamination in their op- 
eration. 

According to Walter T. Wright, 
chief electrician for the company, 
the difficult operating conditions 
were “grounding” the windings and 
causing the motors to “blow up” in 
short operating periods. An exam- 


FIG. 1—This 5-hp motor driving a conveyor belt section has 
epoxy encapsulated windings to protect against destructive 
effects of steam condensation and coke-dust accumulations. 


of corrosive atmosphere and _ prolongs 


ple is a 5-hp Class-B-insulated mo- 
tor (Fig. 1), which is located in a 
partially enclosed structure above 
the conveyor belt that moves freshly 
quenched coke from the coke pro- 
duction plant to the storage bins. 
Steam condensation was causing in- 
tense moisture concentration in the 
confined area, which also is sub- 
jected to coke dust. Under these con- 
ditions, the motor failed frequently 
and it was necessary to remove it 
for rewinding. This cost the com- 
pany not only the expense of re- 
winding the motor, but also the time 
of several men who were required 
to remove the motor from its re- 
stricted quarters. An additional ex- 
pense was the downtime experienced 
until a substitute motor could be 
installed. 

To solve the problem, a solvent- 


motor life. 


FIG. 2—Epoxy encapsulation of winding 
completely fills the interstices in the ends 
of the windings, locking out all foreign 
matter that might cause motor failure, 
providing complete protection against 
dust and chemical deposits. 


FIG. 3—Outdoor motors used to drive chemical and water 
Pumps are protected by epoxy from the effects of moisture 
and the fumes from caustic coal tar acids. 
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se Time saved is money saved —that’s why so 
ER Oe many contractors use Shure-Set for light 
waa required fastening jobs. A few hammer blows set 
special high-strength fasteners through thin- 
gauge metal into concrete quickly, surely 
and professionally. Shure-Set is ideal for 
fastening conduit clips, junction boxes, 
panel boards, Wiremold, raceways, outlets, 
stand-offs, and other electrical equipment 
to concrete or steel without messy, time- 


consuming drilling and plugging. And re- 
a. member Ramset for heavy-duty fastening! 

NEW SHURE-DRIVE® HAMMER nee 
with Floating-Action Your Shure-Set dealer is listed under 
Newly-patented hammer actually “Tools’’ in the Yellow Pages. Call him or 


absorbs shock, i d 
reduces worker fatigue Ask for modei | Write us direct for complete information. 


other products by 


Ramset’Fastening System 


OLIN MATHIESON O WINCHESTER-WESTERN DIVISION 
Chemical Corporation MA 285- K Winchester Ave. » New Haven 4, Conn. 
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less epoxy protective encapsulation 
was applied after rewinding. De- 
signed for “problem” motors which 
must operate in high humidity 
or chemical-laden atmospheres in 
many different industries, the 
epoxy, known as “Super Coilife,” 
has low viscosity which enables it 
completely to penetrate the inter- 
stices of the windings, as well as 
the slots. The epoxy material is ap- 
plied by a process that utilizes the 
correct ‘“‘thin-wall” thickness for 
each type and class of winding. It 
provides complete encapsulation of 
the windings (Fig. 2), locking out 
all foreign matter that might cause 
serious grounds and the motor te 
fail. Because of extremely high 
flexibility that leaves the epoxy en- 
capsulation unaffected by differen- 
tial expansion and contraction, the 
mirror-like finish will not crack or 
craze in severe operating tempera- 
tures and other conditions, 

The Pittsburgh Coke and Chemi- 
cal motor that formerly failed with 
frequent regularity continued in op- 
eration on the 40-ft section of 
quenched coke conveyor for an unin- 
terrupted period of 14 months with 
the epoxy encapsulation. Mr. Wright 
reports that the failure then was 
due to a fuse blowing—resulting in 
a circuit overload on single-phasing, 
with consequent burning of the mo- 
tor windings. 

Other motors at this plant are 
located in open air areas, or in close 
proximity to chemical pumps and 
storage tanks (Fig. 3). They are 
subjected both to high humidity 
and to caustic coal tar acids, sucn 
as phenol. Butsthe epoxy encapsula- 
tion safeguards them from such 
hazards and Pittsburgh Coke and 
Chemical credits it with “making a 
big dent” in total maintenance op- 
erating costs. 


Surface Wiring Expands 
Plant Distribution 


Multi-outlet assemblies were 
chosen to expand  branch-circuit 
distribution at the Research and 
Advanced Development Division of 
Aveo Corporation in Wilmington, 
Mass., made necessary by a signifi- 
cant increase in research work be- 
tween the planning stage and the 
date of occupancy. 

Two sizes of Plugmold were used 
(3000 and 2000), the larger as a 
wall surface raceway with recepta- 
cles spotted as needed, and the 
smaller as a means of providing re- 
ceptacles on test benches. Bench 
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Attractive LPI VeeLens corridor luminaire has V-shaped 
prismatic diffuser and convex reflector which concentrates 
greatest amount of light on wall areas. Viewed endwise, it 
provides excellent brightness control—maximum brightness 
does not exceed 350 footlamberts in the 45° to 90° zone. 


Light distribution for LPI VeeLens. Percentage fig- 
ures show amount of light (based on 100% for half 
the luminaire) which falls in various sectors. Up- 
ward component permits proper brightness ratios 
and relieves contrast on the corridor ceiling. 


New, low-cost LPI VeeLens puts high levels 
of useful light on corridor walls 


The VeeLens fluorescent corridor luminaire is engi- 
neered for efficient application to school corridors, 
library stacks, stock room aisles, and pedestrian 
tunnels. It solves the two important corridor lighting 
problems at lowest possible cost: (1) most of the use- 
ful light is directed where you want it—on the ver- 
tical surfaces, and (2) brightness down the corridor 
is controlled to a comfortable level without glare. 


Formerly, only far more expensive fluorescent 
luminaires with intricate shielding, or incandescent 
luminaires with special lenses directed the useful 
light so effectively. Now, LPI’s VeeLens does the job 
better at lower cost because it utilizes a clear pris- 
matic diffuser containing thousands of 8-sided 
prisms. This diffuser combined with the unit’s convex 
reflector distributes useful illumination in the pat- 


tern most desirable for corridor lighting—the “but- 
terfly curve.”’ The result is a high level of illumina- 
tion on the vertical surfaces with controlled bright- 
ness when viewing parallel to the luminaire. 


VeeLens luminaires are available for surface or 
pendant mounting, individually or in continuous 
rows. They utilize one 48” rapid-start lamp in a 4-ft. 
luminaire, or two 48” rapid-start lamps, tandem, in 
an 8-ft. luminaire. Diffusers hinge from either side. 


For complete information, write for VeeLens bulletin 


Lighting Products Inc., Highland Park, Illinois 


FLUORESCENT 
LIGHTING 
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... and for 


EARB 
SERVICE... 


Black & Decker 


tools. Black & Decker 
maintains 50 factory service 
branches plus authorized serv- 
ice stations to give your B&D 
tools the attention mechanical 
products need periodically. 
Keep your B&D tools in top 
condition, on the job all the 
time. 


Only factory parts and fac- 
tory-approved methods are 
used. Fast service and reason- 
able cost, always. 


SWIFTY SERVICE says 
be sure to ask about: 


FREE TOOL INSPECTION 
no cost, 
no obligation. 


STANDARD B&D 
GUARANTEE after 
completion of all 
recommended 
repair work. 


You'll find the loca- 

tion of the nearest 

B&D repair facility 

in the Yellow Pages under ““Tools- 
Electric,”’ or write for address to: 
THE Buiack & DECKER MFc. Co., 
Dept. 1211-S, Towson 4, Md. 


Quality Tool Service 


TEST BENCH in electronics laboratory uses multi-outlet assembly as source of 
power, with receptacles spaced 6 in. apart. Rubber-covered cord at right end plugs 


into wall outlet to energize bench. 


outlets were fed by a 3-conductor 
rubber-covered cord and cap, which 
was plugged into a grounding-type 
wall receptacle. This permits mov- 
ing of benches as required without 
disturbing electrical wiring. 

Wall-mounted outlets provide 
120- and 208-volt single-phase as 
well as 208-volt, 3-phase power. All 
receptacles are grounded and polar- 
ized as to type of service. 

The electrical contractor han- 
dling the installation was Manzi 
Electrical Corp., Lawrence, Mass. 


Inclined Rack 
Simplifies Cable 
Storage and 
Measurement 


Trucking reels of heavy, ex- 
pensive, large-diameter high-am- 
perage cables from a storage center 
to a job-site, then cutting required 
lengths and returning the reels 
with unused stock to be replaced in 
storage will result in (1) double 
trucking, (2) double handling of 
reels during removal and replace- 
ment, and (3) depletion of that 
particular-sized cable the 
central warehouse while the reel is 
out on a job. Moreover, carting 
such reels to construction projects 
can also result in (4) cables becom- 
ing dirty, (5) insulation becoming 
damaged, or (6) reels becoming 
“misplaced.” And, of course, cut- 
ting large-diameter cables on the 
job calls for at least (7) one more 


heavy-duty cable cutter. If several 
reels of a seldom-used cable are 
kept in stock to preclude such 
temporary depletion, the invest- 
ment in this extra slow-moving in- 
ventory item will represent (8) 
extra tied-up capital and (9) extra 
tied-up storage facilities. 

For all of these reasons, electri- 
cal contractors Wismer and Becker 
of Sacramento, Calif., keep large- 
sized or unusual-construction cables 
permanently at their main equip- 
ment and materials center; storing 
the reels on steel horizontal spin- 
dles which, in turn, are cradled 
in hooked-ended sockets welded to 
a large, ruggedly built angle-iron 
inclined rack, as indicated by the 
accompanying photo. 

Since this rack is positioned at 
one end of a long smooth-concrete 
aisle in the shop, and since dis- 
tances along this aisle are accu- 
rately measured and identified by 
painted numerals it is possible to 
pull required lengths of cable di- 
rectly, easily and cleanly from reels, 
then to cut them for shipment to 
job-sites. For such local shipping 
purposes, smaller disposable spools 
are used, thereby making it unnec- 
essary to keep track of and return 
those spools to the shop for subse- 
quent return to a cable manufac- 
turer for credit. 

Guided by experience, job prints 
and job-site measurement checks, a 
foreman can generally order pre- 
cut cable lengths with a high degree 
of accuracy, although a small “mar- 
gin for error’ is added to all 
field measurements to insure an 
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... with Black & Decker’s 


Electric Hammer Line 


2200 cutting blows a minute . . . that’s how fast a 
Black & Decker Electric Hammer can break up 
masonry, scale weld splatter, channel in concrete 
or drill a hole. Man-hours drop . . . output soars! 
Every Black & Decker Hammer is power-packed to 
dish it out .. . ruggedly-built to take it . . . user- 
designed for easier operation. But see for yourself. 
Clip and mail this coupon NOW ... or see your 
nearby B&D distributor. Four models, 4%" to 2” 
star drill capacity. 


leading Distributors 
Everywhere Sell 


QUALITY ELECTRIC TOOLS 


A HAMMER FOR EVERY JOB—a size for every need—that’s the B&D 
Electric Hammer line! Four models give you a choice of 4”, %”,1%” 
and 2” drilling capacity in concrete. And power-packed B&D Hammers’ 
many patented features put them head and shoulders above the rest. 


Tue Biack & Decker Mre. Co., Dept. 1211 
Towson 4, Maryland, (In Canada: Brockville, Ont.) 
0 Please arrange a demoustration of a B&D Hammer. 
C Please send additional information on, 


Name 


O Sanders O Scruguns® O Bench Grinders 
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Type FTD, with complete frame. Type FFT, slip-in. 


Alloy resistor wire perfectly centered in | 


rock-hard refractory. Heavy steel sheath. 
Heat dissipating fins. Thick overall ce- 
ramic coating. 


ELECTRIC FINTUBE © 


AIRDUCT 


...for use in central heating and air-conditioning 
ducts in homes or commercial and industrial buildings 


RUGGED — Unbreakable, metal-sheathed heating element. Fins are 
continuously furnace brazed to sheath. Both element and fin have 
thick ceramic coat for protection against atmospheric corrosion. 


RELIABLE—U.L. listed. All current-carrying parts enclosed. Built- 

in cutout eliminates danger from air flow stoppage or reversal. Con- 

stant wattage for life of element. For new or old ducts, up to 36” x 48”. 
Ratings from 120 to 550 volts, 1 to 100 kilowatts. 
Special designs to your specifications. 


FREE—Write for new Catalog F40100. 


P= EDWIN L. WIEGAND COMPANY 
W, 7500 Thomas Boulevard + Pittsburgh 8, Pa. »« Churchill 2-6400 


CHROMALOX ELECTRIC HEAT 


INCLINED RACK equipped with sockets 
and horizontal shafts permits storage of 
heavy cable reels compactly and visibly, 
while coincident use of forklift truck 
and motorized overhead jib crane facili- 
tates easy handling. Cables can be pulled 
directly from storage reels, accurately 
measured by indication marks painted on 
floor of adjacent shop aisle, pre-cut to 
prescribed lengths, then re-reeled on dis- 
posable spools for transfer to local con- 
struction site. 


adequate surplus for terminal! con- 
nections or the by-passing of minor 
local obstructions. Although this in- 
volves a small, intentional ‘‘waste,” 
this practice is more than com- 
pensated for by the other savings 
enumerated above. 

Should feeder lengths be for 
groups of three or four single-con- 
ductor cables, rather than for 
single multiple-conductor lengths, 
the prescribed number of cables are 
unreeled, measured and pre-cut at 
the shop, then they are placed in 
parallel on the shop floor and wound 
on disposable shipping spools as 
coordinated units. Upon arrival at 
the joh-site, they can then be un- 
reeled and pulled into the feeder 
duct, conduit or raceway in a single 
operation, again contributing to 
on-the-job savings in time and 
effort. 

Although handling heavy stock 
reels in the field would constitute a 
definite lifting problem, the use of 
smaller disposable spools is not a 
particularly difficult task. And, 
since reels stored at the central 
shop can be lifted and_ shifted 
easily by means of fork-lift trucks 
and motorized jib cranes, the pro- 
cedure herein discussed has Wismer 
and Becker’s complete endorsement 
as a practical method for simpli- 
fying the transfer of large cables 
from shop to job. 
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NIAGARA 


TRANSFORMERS 


“You can count on Niagara. Really cooperative. They’ve 
never let us down.” 

Sensitive to the needs of its customers, Niagara has proved its 
flexibility time and time again in scheduling urgent deliveries. 
Doing the “impossible” is not uncommon in this organization. 
Close, personal, friendly attention is uppermost. Even shipments 
are planned to minimize unloading costs. 

Built in accordance with established standards or to speci- 
fied requirements, Niagara Transformers cover practically 
every service through 10,000 kva, 69,000 volts. Write for 
Bulletin 139. Niagara Transformer Corp., P.O. Box 23, Buffalo 
25, N. Y. Representatives in principal cities. 
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PRECISION 
ENGINEERED 
FITTINGS 


M. STEPHENS 
MEG. INC. 

814 EAST 29TH STREET 
LOS ANGELES 11, CALIF. 
ADams 1-9147 
THE FOLLOWING IS A LIST OF SALESMEN 


REPRESENTING M. STEPHENS MFG., INC.: 
(* Means rep. carrying stock) 


305 Velasco 
Houston, Texas 


Mr. W. A. Smith 
Brenner Electrical 
Sales 

P.O. Box 13001 
Dallas 20, Texas 


Mr. W. D. Reese 
Brenner Electrical 
Sales 

2608 Parkview Drive 
Austin 5, Texas 


*A. Lee Clifford & Co. 
1801 W 18th St. 
Indianapolis 7, Ind. 


Forrest E. Durnal 


1121 Edgewater Ave. 


Ft. Wayne, Ind. 


Charles W. Pfeiffer 
c/o A. Lee Clifford 

& Co. 

1905 Bardstown Rd. 
Louisville 5, Ky, 


Bill Crichton 
& Associates 
Riverview, Florida 


Mr. C. R. Maddox 
5601 Suwannee Ave. 
Tampa, Florida 


Mr. C. R. Stegin 
2321 Riverside Ave. 
Jacksonville, Fla. 


Mr. J. R. Heidenreich 
1628 N.E. 6th Ct. 
Ft. Lauderdale, Fla. 


R. H. Dirkes Co. 
327 S.W. Blvd. 
Kansas City 8, Mo 


Becker Sales Co. 
1930 W. Division St. 
Chicago 22, ill 


*Gregory & Flynn 
4501 Perkins Ave. 
Cleveland, Ohio 


Howard Gregory 
7807 Greenbriar Lane 
Cincinnati 43, Ohio 


Howard Flynn 
11201 Frankstown 
Pittsburgh 35, Pa. 


*Hoffman Brothers 
5201 Martin 
Detroit 10, Mich. 


*Keeler, White, Inc. 
523 N.W. Everett St. 
Portland 9, Ore. 


*Keeler, White, Inc. 
1041 - 6th Ave., So. 
Seattle 4, Wash. 


R. E. Myers & Son 
317 N. 11th St. 
St. Louis 1, Mo. 


M. Morin Rivera 
1300 N. Broad St. 
New Orleans, La. 


Electrical Sales 
Rocky Mountain 
16 Wazee Market 
Denver, Colorado 


*Rouzer Sales Co. 
823 Marshall St.,N.E. 
Minneapolis, Minn. 


Leonard M. Slusser 
318 Dooley Block 
Salt Lake City, Utah 


Stanley Sales Corp. 
1122 Folsom St. 
San Francisco 3, 
Calif 


STEEL TUBING provides load for plating generator during brush and commuta- 
tion tests. Water circulated through tubing carries away generated heat. 


Low-Voltage Generator Loading 


Brush or commutation testing of 
high-current, low-voltage plating 
generators involves finding a con- 
venient, economical way to load the 
machine which will provide a better 
means of dissipating the resultant 
heat than the common prony-brake, 
dynamometer, resistance-grid, or 
water-barrel methods. 

The method used in the labora- 
tories of the Carbon Products Divi- 
sion, Speer Carbon Co., employs 
steel tubing in the load circuit to 
provide the required resistance. 
With water running through the 
tubes for cooling, the arrangement 
is capable of dissipating tremendous 
amounts of energy in proportion to 
its physical size. In addition, the 
system may be easily modified to 
provide different loads for different 
generator ratings. 

Generator output leads are at- 
tached to each end of the tubing as 
shown in the accompanying photo. 
In this case, three short lengths of 
tubing were connected in series to 
reduce the space required for the 
setup. Examples of actual installa- 
tions are 24.5 in. of 4-in. tubing for 
a 30-kw load on a 21-volt generator 
and 8.5 in. of 4-in. tubing for a 6- 
kw load on a 12-volt generator. 

Design calculations involve more 
than just the determination of the 
tubing length. The expected heat 
and the volume and velocity of 
water necessary to remove this heat 
must be known. In addition, the 


mean temperature of the tubing 
must be determined to make sure it 
won’t be prohibitively high. 

Complete specifications for a typi- 
cal test are given in the accompany- 
ing box; calculating procedures 
may be found in Elements of 
Chemical Engineering, by Badger 
and McCabe, McGraw-Hill Book 
Co., 330 West 42nd St., New York 
36, N. 


Generator rating: 
1000 amps 
30 volts 
30 kw 


Tubing characteristics: 
+20 gauge 
0.500 in. O. D. 
0.430 in. |. D. 
Resistivity 0.00003 ohm-in. 


Assumptions: 
Inlet water temp: 60 F 
Outlet water temp: 140 F 
Mean water temp: 100 F 


Results of calculations: 

Length of tubing: 4.25 ft 

Heat to be dissipated: 1706 Btu/min 

Volume of water required: 0.344 cu 
ft/min 

Velocity of water: 5.75 ft/sec 

Head required to produce this ve- 
locity: 0.677 Ib/sq in. (gauge) 

Temperature of tubing: 220 F 
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Architect: Leland, Larsen, Bradley & Hibbard; Electrical Engi- 
neer: McCarron & Sullivan; General Contractor: Perini Corp.; 
Electrical Contractor: Hixon Electric Co. 


GIBSON MANUFACTURING COMPANY 
1919 Piedmont Circle, N. E., Atlanta 9, Georgia 


NEW BOSTON NEWSPAPER 
BUILDING LIGHTED WITH 
GIBSON “PLUG-IN” FIXTURES 


The new Boston Herald Traveler building is lighted 
throughout with Gibson “plug-in” fixtures. Industrial- 
type fixtures were used in the mechanical departments 
and commercial fixtures were installed in the offices. 
Both types are mounted on the exclusive Gibson Uni- 
Race. They plug-in like an electric appliance and may 
be unplugged instantly for servicing, respacing, or 
replacing any time without tools. More and more im- 
portant firms are enjoying the economies that this 
exclusive Gibson feature offers them—lower installa- 
tion cost, permanence of alignment, and substantial 
savings in maintenance. 


Write for complete information about Gibson ‘Plug-in’ Fixtures today. 


- 


Makers of 
THE FIXTURES 
THAT JUST 
“PLUG-IN” 


PAT. PENDING 


COMMERCIAL, TROFFERS, INDUSTRIAL 


| Gibson Fixtures Give You | 
More Than Good Lighting... 
3 


TYING ELECTRUNITE E.M.T. to reinforcing bars is good installation practice. 
Neat, compact stub alignment is easy when you work with ELECTRUNITE. Full 
length “GUIDE-LINES” combine with exclusive “INCH-MARKS” for mathemati- 
cally accurate bends every time. They save time, avoid “wows”, eliminate 
wasted material. Another reason why, "The Best Costs Less Installed.” 


ee 


ee 
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Clarence Darrow Homes, Chicago Housing Authority, Chicago, Illinois 
Architect: L. R. Solomon & Associates, Chicago, Ill. 


General Contractor: Sumner-Sollitt Company, Chicago, Ill. 
Electrical Contractor: Gerson Electrical Construction Co., Chicago, Ill, 


REPUBLIC ELECTRUNITE E.M.T. is best for concrete installations. ELECTRUNITE's 
tightly adhering galvanized coating protects against ccrrosion — won't 
peel, chip, or flake off during bending. Resists galvanic action. Proved 


by millions of feet installed over the past 25 years. Still in service todav, 
ready for more service tomorrow. 


Bre 


SAVES INSTALLATION TIME AND MONEY... 
MORE REASONS WHY 


BEST COSTS LESS INSTALLED 


Leading electrical contractors know from experience 
—ELECTRUNITE Electrical Metallic Tubing more than 
pays for itself in installation advantages and economies. 
The best costs Jess installed! 

That is why Republic ELECTRUNITE E.M.T. is being 
installed at more and more big jobs—like the Chicago 
Housing Authority Job, Project No. 2-36, Clarence 
Darrow Homes, 38th Street, Langley Avenue and East 
Pershing Road, Chicago, Illinois. 

“INCH-MARKED” in feet and inches for easy, accurate 
measuring. ‘“GUIDE-LINED” from end-to-end for easy 
bending. And “INSIDE-KNURLING” with exclusive 
SILVERSLICK inside finish makes wire-pulling up to 37% 
easier, wire-pushing easier, too! These installation 
features are decided advantages that save electrical 
contractors time and material, time and money. 

Buy and try Republic ELECTRUNITE E.M.T. on your 
next job, and check the savings. Call your Republic 
representative, or write for complete information. 


Republic ELECTRUNITE® E.M.T. with exc'usive "“INCH-MARKS”®, 
full length “GUIDE-LINES”® and "SILVERSLICK"® inside finish are 
registered trade-marks of quality. 


REPUBLIC STEEL 
Werle Wider’ Range 
of Slaualard, Stools 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 


©.9049.4 


212 EAST 131st STREET - CLEVELAND 8, OHIO 


I want to know more about the installation advantages 
of Republic ELECTRUNITE Electrical Metallic Tubing. 
ELECTRUNITE KEEPS PRODUCTION SCHEDULES ON TIME! And future electrical 
loads can be increased easily because ELECTRUNITE’s exclusive "INSIDE-KNURLING” 
with SILVERSLICK finish makes wire pulling up to 37% easier, wire pushing 
easier, too. ELECTRUNITE is produced to meet local, state, and national codes, 
and carries the Underwriters’ Laboratories Seal of Inspection. 


Name Title 


Firm 


Address. 


City. 
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Sylvania cuts 
starter failures 
by 98%! 


What’s the secret? Every Sylvania 
starter has a ceramic condenser! Other 
starters have paper condensers. Heat, 
cold, moisture knock ’em out. But not 
Sylvania starters! 


HERE’S PROOF! In a two-year test in 
one manufacturing plant (installations 
were two-lamp, 40-watt industrial 
type fixtures), Sylvania fluorescent 
starters had 

only 1 failure out of 340 starters 


Conventional starters with paper con- 
densers had 

51 failures out of 330 starters 
No wonder Sylvania can sell 
the only starters with an ex- 
clusive Light Insurance Policy 
that guarantees: “If at any 
time, in your opinion, any 
Sylvania Fluorescent Starter 
fails to give satisfactory serv- 
ice during the 12 months from 
date of purchase, it may be returned 
to the supplier for full refund of pur- 
chase price.” This is your assurance of 
lowest TCL (Total Cost of Lighting), 
which means cost of lamp plus power 
plus maintenance. 
For all types of starters, call your Sylvania 
representative, or write: Sylvania Lighting 
Products, a Division of Sylvania Electric 
Products Inc., Dept. 15, 60 Boston Street, 
Salem, Mass. In Canada: Sylvania Electric 
(Canada) Ltd., P.O. Box 2190, Station “O,” 
Mentreal 9. 


SYLVANIA. 
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Handy Chart 
for PF Correction 


The following table presents a 
quick and handy method for deter- 
mining required KVAR of power 
factor capacitors to raise the power 
factor of a circuit. It is a simple 
matter of multiplying the given kw 
load by the table constant at the 
intersection of the existing and cor- 
rected values of power factor. 


TYPICAL PROBLEM: With a load 
of 500 kw at 70% power factor, it 
is desired to find the required 
KVAR of capacitors to raise the 
power factor to 80%. 


SOLUTION: From the table select 
the multiplying constant at the in- 
tersection of “70° existing” and 
“80% corrected.” This is 0.270. 
Multiplying by 500, we get—0.270 
x 500 kw = 135 KVARs needed. 


Existing 
Power 
Factor — 


Percent 95% 


50% 


1.403 
1.314 
229 


189 


540 
0.485 0 
0.425 0.096 


0.425 0.096 


Corrected Power Factor 


90% 


1 


247 


.158 


Percent. 


85% 80% 


1.114 0.982 
1.025 0.893 


0.940 808 


0.900 768 


0 
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Now engineered for longer life! | 4 
54 1.558 1.073 676 
55 1518 1033 0.636 
56 1.479 «1.150 0.944 861 0.729 0.597 
58 1404 1075 0919 0.786 0654 0.522 
60 1.333 1.004 0848 0715 0.583 0451 
62 1265 0936 0780 04674 0.515 0.383 
64 1201 0872 O716 0583 0451 0.391 
66 1138 0809 0653 0520 0388 0.256 
68 1078 0749 0593 0.460 0.328 0.196 
70 1020 0691 0535 0402 0270 0 138 
72 0964 0635 0.479 034 0.214 0.082 
74 0909 0580 0424 10.291 0.159 0.027 
| 75 0.882 0553 0397 0.264 0.132 4 
| 76 0.855 0526 0370 0.237 0.105 
| 78 0.802 0473 0.317 0.137 0.052 
80 0750 0421 0.265 0.132 
pe | 82 0.698 0.369 0.213 0.080 
| 84 0.646 0317 0.161 0.028 
| 85 0.618 0.289 0.133 
| 86 0.593 0.264 0.108 
| 88 0.055 
90 
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Now One 
Sylvania 
200 watt 
VHO 
Powertube 


gives more ligh 


Many lighthouses don’t deliver as much light as this one 
8-foot Sylvania VHO Powertube. 15,000 lumens! Smooth, 
white, and no glare! 

It’s not surprising that more and more companies use 
Sylvania VHO (Very High Output) Powertubes in all sizes— 
indoors and out! Only Sylvania Powertubes give you all this: 


@ 2'%2 times more light than you get from standard fluorescent 
lamps of the same size. 


@ Smooth tubular surface doesn’t catch or hold dust. 


e@ Less weight, easier to handle. Powertubes weigh half as 
much as other shapes, no “heavy” fixtures needed. 
@ Slimmer size. T-12 112” tube diameter means better air cir- 
culation around tube than larger diameter lamps. 


@ Uniform light distribution. Sylvania VHO Powertubes deliver 
full light output in any position. 


e Better control. Light can be directed where you want. 


e@ Lowest TCL—total cost of lighting—means lowest cost of lamp 
plus power plus maintenance. 


e Exclusive Light Insurance Policy. “If at any time a Sylvania 
Fluorescent Lamp fails in your opinion to provide better per- 
formance than any other brand fluorescent lamps, on the basis of 
uniformity of performance, uniformity of appearance, main- 
tained brightness and life, it may be returned to the supplier for 
full refund of purchase price.” 


EXTRA! INSTALLATION SERVICE. Sylvania has also developed a 
more effective directional control for fluorescent lamps. 

Called CFR (Controlled Fluorescent Reflectance), it 

brings greater efficiency, light reflectance from VHO 
Powertubes. Call your Sylvania representative, or 

write: Sylvania Lighting Products, a Division of Sylvania 

Electric Products Inc., Dept. 15. 60 Boston Street, Salem, 

Mass. In Canada: Sylvania Electric (Canada) Ltd., 

P. O. Box 2190, Station “O,” Montreal 9. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS \Ge) 
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ELECTRICAL CONTRACTOR 
meets NS 


TIME SWITCHES 


Result: MORE DEPENDABILITY 


les the tough jobs that separate a quality product from an “also ran.” That’s 
why more and more Electrical Contractors are using Intermatic switches for 
every conceivable timing job. They count on engineered Intermatic reli- 
ability and accuracy for top-notch operation year in and year out under 
the most extreme conditions. Reliability that means more customer satisfac- 
tion and fewer call backs to save you time and money on every job! 


REASONS “WHY" INTERMATIC IS YOUR BEST BUY! 

Snap-out mechanism for faster, easier mounting . . . 31 cubic inches of wiring 
space to work in without getting finger cramp... Top on the job performance 
with a heavy duty motor and 40 Amp rating (4375 watts tungsten rated)... 
Hi-Power switching mechanism and U-Beam Switch Blades assure long life 
... E-Z See Dial for faster, more accurate settings. It figures: Intermatic 
gives more switch for every dollar ... more performance for every job. 


OVER 100 MODELS TO CHOOSE FROM 

© 125-250 Volts © 10 seconds to 23 hour timings @ 1 
to 96 operations per day ® Up to 55 Amps ® One or 
two circuits @ Standard or ‘‘Skipper’’ models 


INTERNATIONAL REGISTER COMPANY 
2624 W. Washington Bivd., Chicago 12, Illinois 
Gentlemen: Please send me your catalog on the com- 
plete Intermatic Time Switch line. Bulletin 110-B 
NAME 
COMPANY. 
ADDRESS 
For FREE illustrated color catalog 
MAIL THIS COUPON TODAY! MY DISTRIBUTOR IS 


UL and CSA APPROVED 


480/277 VOLTS IN AN 
OFFICE BUILDING [From PAGE 85) 


on each floor contains the above 
mentioned 480/277-volt panel, a 
small (9-kva) dry-type transformer 
suspended from the ceiling and 
120/208-volt panels for 120-volt 
lighting and receptacle circuits. 
The transformer primary is fed 
from a circuit in the 480-volt panel 
and the secondary feeds the 120/ 
208-volt panel. 


Aluminum Conduit 


Throughout this installation, all 
conduit—in sizes from j in. to 34 
in.—is rigid aluminum. Most of the 
conduit is run exposed—through 
electric closets for the risers, in the 
basement, in mechanical rooms and 
in suspended ceilings. Some con- 
duit runs for miscellaneous 120-volt 
circuits are run in concrete floor 
slabs. Bushings and locknuts 
throughout were also aluminum. 
An interesting note on this job was 
a spec requirement that all threaded 
joints and connections in the alumi- 
num conduit system have an ap- 
plication of a petroleum-base com- 
pound containing suspended metal 
particles to provide a low-resist- 
ance, corrosion-protected contact. 

Thomas Reilly of Frame Electric 
reported that their electricians are 
favorably disposed to working with 
aluminum conduit. He said carry- 
ing and handling the conduit is 
made easy by its comparatively 
light weight. Bending was done 
faster and easier, with a bender 
made for aluminum conduit. Cut- 
ting in sizes up to 1} in. was done 
with hand hacksaws. For larger 
sizes, cutting was done by a rotat- 
ing abrasive wheel which produced 
quick, clean cuts with no burrs on 
flaring-in of the cut ends. Thread- 
ing was a straightforward opera- 
tion, posing no problems. A stand- 
ard sulphur-base cutting oil was 
used as the threading lubricant 
and, as is always this contractor’s 
practice, only sharp dies were used. 

Pulling of conductors in the 
aluminum conduit was a fairly con- 
ventional matter. A compressed- 
air gun was used to shoot a nylon 
cord through the run. Then instead 
of pulling in a steel fish rope, a 
heavy nylon rope was pulled in. It 
was found that this nylon rope per- 
mitted faster pulling of conductors. 

Architectural design of this 
building was done by Harrison and 
Abramowitz, New York City. 
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NEW S-2 TERMINAL BLOCK ASSEM- 
BLY—with exclusive one-piece com- 
bination jaw and connector strap— 
permits an unbroken current path 
from meter blades to line wires for 
excellent electrical conductivity, low 
heat rise, for added reliability. 


NEW PLUG-IN TERMINAL, another 
General Electric S-2 exclusive, installs 
in seconds—without tools, and with- 
out removing any part of the meter 
socket .. . greatly simplifying shop or 
field conversion to five or six terminal 
sockets. 


EXCLUSIVE SQUARE DIE-CAST ALUMI- 
NUM CASE—with baked-on all- 
weather finish— gives maximum 
strength, corrosion protection . . . pro- 
vides full raintight construction .. . 
unitized hubs. And, modern styling 
eliminates sharp, hazardous corners. 


General Electric Announc 


General Electric S-2 sockets—for all 100-amp serv- 


ices—offer two exclusive new features providing 
greater reliability, increased versatility. 
GREATER RELIABILITY is provided by unique 
one-piece combination jaw and connector strap—per- 
mitting an unbroken current path from meter blade to 
line or load wires with minimum heat rise. 
INCREASED VERSATILITY results from the 
only true plug-in terminal on the market today . . . 
installs in seconds—without tools—for easy conversion 
to five or six terminal socket. 


PLUS 6 EXTRA VALUE FEATURES 


1. Largest wiring space of any die-cast socket— 
144 cubic inches—permits fast, easy wiring. 

2. Die-cast aluminum case—plus baked-on finish 
—protects against corrosion and weather. 


3. Lay-in wire connectors accommodate both 
aluminum and copper wire. 

4. Positive one-way knockouts provide a perfect 
knockout every time . . . eliminate prying or bending. 
5. Choice of neutral connectors—two channel or 
single lay-in neutral connector. 

6. Unitized hubs are cast as part of case... no 
extra charge for second hub at bottom. 


NOW AVAILABLE. Contact your G-E Sales Office or 
Authorized Distributor for full S-2 information. Or, write 
General Electric Company, Somersworth, N. H. 711.01 


METER DEPARTMENT 


GENERAL @@ ELECTRIC 
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PLUGMOLD 3000, for standard single-gang 
box devices. Holds, without devices, up to 
10 No. 6 conductors. 


GIVES 


ten. 


PLUGMOLD 2200 serves as baseboard, 
multi-outlet system, perimeter raceway. 
Holds up to 10 No. 10. 


MORE 


PLUGMOLD 2100, for Wiremold devices 
rated at 15A, 125V; 10A, 250V. Without 
devices, holds up to 5 No. 6 conductors. 


PLUGMOLD 2000 has pre-wired sections for 
short runs, Snapicoil for long runs. Holds 
3 No. 12. 


FOR 


TELEPOWER is pair of parallel Plugmold 
raceways, one for communications, one for 
power and light. 


ONE-PIECE raceway by Wiremold comes 
tn four sizes for surface wiring of any 
building, new or oid. 


MONEY 


WiREMOLD” 


DEPT. EO-11 ©® HARTFORD 10, CONN. 
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ESTIMATING FORUM—VI 


illustrate a point. The three esti- 
mate the same projects and come 
up with the same answer. How can 
this be? 

In the first place, the standard 
tables are not the same because the 
authors have varying ideas as to 
what such units should embrace and 
what type of installation they 
should represent. Secondly, the 
three estimators arrive at the same 
job costs because they adjust their 
own units to cover any items of 
labor cost they know are not in- 
cluded in the basic units. 

There are three prime reasons 
why tables of individual standard 
units show considerable variation: 

1. The authors do not use the 
same type of project as a_ base 
standard. One may use a simple 
project with unusually good work- 
ing conditions. Another may deem 
it advisable to use a more compli- 
cated project as a base. 

2. The units do not (and are not 
intended to) cover the same labor 
costs. We have seen how estimators’ 
opinions vary regarding where in- 
cidental labor, supervision, etc., 
should be charged. 

3. Opinions vary as to how much 
above normal experienced costs the 
units should be. Some contractors 
prefer units representing values 
close to minimum costs. Others pre- 
fer units that represent costs 10% 
to 20% above experienced normal. 
The more substantial units are pre- 


ferred by the majority of better 


estimators. Reasons for the opinion 


[FROM PAGE 89) 


differences and the merits of the 
two types of tables will not be pur- 
sued here. 

Plus or Minus Normal—Labor 
units frequently are adjusted above 
or below “experienced normal” to 
match the estimator’s concept of 
field and installation conditions that 
may be encountered on a specific 
project. Degree of adjustment de- 
pends upon the makeup of the esti- 
mator’s units and his own consid- 
ered judgment. 

Assume that the units in each 
table of Fig. 1 represent the same 
operations and those of Estimator 
“B” (medium) are considered nor- 
mal. Three jobs come up for figur- 
ing and fall into the following cost 
categories: Job No. 1—25% above 
normal; Job No. 2—normal; Job 
No. 3—-25% below normal. 

In figuring the three projects, 
estimators “A,” “B,” and “C” would 
have to adjust their individual 
labor units as shown in Fig. 2. The 
bar graphs in Fig. 3 represent the 
three jobs and the comparative ad- 
justments made by the three esti- 
mators figuring each project. 

Any one of the estimators could 
use the labor unit tables of the 
others if he knew: 

1. How much the units were 
above or below his own experienced 
costs. 

2. That each unit embraced the 
same labor costs as his own corres- 
ponding unit. 

3. That the units were consist- 
ently high or low. 


5 % above normal cost 


stimator 


Job No.1 


Z Addtn to units 


Job Adjustments for Standard Units 
Normal cost 


25% below normal cost 


' 
' 
' 


Job No 2 


| | 


Job No.3 


Deduction from units 


FIG. 3. Bar graph illustrates equalizing effect of job adjustment of individual 
standard labor units. Basic units of the three estimators vary considerably, but level 
off when adjusted to specific job cost conditions. 
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LOWER YOUR 
ON-THE-JOB 
WITH 


a. CORNISH “Y’ AND “W” COR-LOCK POWER 
JUNCTIONS increase the number of avail- 
able outlets, provide properly insulated 
connections and eliminate possibility of 
disconnection of any tool once connected. 

All — device components are UL ap- 
proved. ». CORNISH HEAVY DUTY EXTEN- 
SION CORD SETS, TWISTLOCK TYPE, for 
positive locking of male and female com- 
ponents...rated at 20 amperes, 250 volts 10 
amperes, 600 volts and 15 amperes, 125 
volts 10 amperes, 250 volts. Components 
are UL approved. C. CORNISH PORTABLE 
LITE-LINE for wherever temporary lighting 
or power is needed. Molding to connectors 
and sockets provides full protection from 
rough handling and weather. Standard Lite- 
Line is supplied with 10 ft. spacing between 
sockets; has shade-holder grooves for re- 
flectors or lamp guards. @ All 3 available 
electrica 


50 Church St., New York 7, . ¥. 
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“| AM CORROSION .. . and 
wiring devices are my dish! 


“See that beat-up cap at the bottom of 
this column? Six months ago, it was 
bright and shiny when they installed it 
in an industrial plating room. But look 
at it now! Completely useless...and 
dangerous too! 


“Mister! I can do the same to any wiring 
device you name...unless it’s one of 
those new Hubbell Chem Marine items. 
Frankly, they’ve got me licked!” 


SPECIAL INSULATION 
Melamine", Fiberglas*, porcelain, 
or Insulprene® to resist oils, ‘ 
hot water, live steam, grease 

and most acids. 


MONEL METAL 


... for cord grips and 
other exterior non- 
current carrying metal 
surfaces. Resists 
corrosion. 


HEAVY NICKEL-PLATED @ 
CONTACTS 

assure constant contact 

throughout the life of the unit. 


Special Materials Insure Long Life in 
Corrosive Areas 


Practically every industrial plant has areas where 
corrosive materials or high-humidity atmospheres 
send ordinary wiring devices to the trash can in a 
year or less. That means extra expense, extra bother, 
and sometimes production delays. 


No wonder Hubbell Chem Marine Corrosion-Resistant 
devices are getting a red-carpet welcome from main- 
tenance men, purchasing agents, and safety engineers! 
Their brass current-carrying parts are heavily nickel- 
plated for extra protection. Other metal parts are 
corrosion-proof Monel* Metal. And instead of con- 
ventional insulating materials, Insulprene®, Mela- 
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mine*, Fiberglas*, and vinyl compounds are used be- 
cause they withstand oils, greases, most acids, heavy 
impact, live steam, and extremes of temperature. 


To meet the growing industrial demand, the Hubbell 
Chem Marine Corrosion-Resistant line is now avail- 
able in Twist-Lock®, Seal-Tite®, Weatherproof, and 
straight blade devices. 


Write now for catalog pages showing the complete 
line. 


WHO'S BUYING THEM? 


Sewage disposal plants 


Fertilizer plants 
Breweries 

Meat packers 

Dairy product plants 
Citrus fruit packers 
Water works 

Public utilities 
Chlorine testing 
Parking lots 
Distilleries 

On floor sanders 
Cement plants 
Refrigerated trucks 
Frozen food plants 
Petroleum plants 
Dye plants 
Laundries 
Pharmaceutical plants 
Plating rooms 

Salt plants 

On radar equipment 


CORROSION-RESISTANT WIRING DEVICES 


VEY HUBBELL, 


Bridgeport 2, Connecticut 


*Reg. trademarks of Inco, American Cyanamid, and Owens-Corning respectively. 
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Bakeries 

Food plants 

Steel mills 

Paper mills 
Ozone areas 
Searchlight trucks 
Amusement parks 
Photographic plants 
Photofinishers 
Photoengravers 
Bottlers 

Rubber plants 

Oil fields 
Metallic dust areas 
Airport equipment 
Missile plants 
Tanneries 

Paint factories 
Vinegar factories 
Refrigerated areas 
Rayon plants 
Filtration areas 


@Reg. trademarks of Harvey Hubbell, Inc. 
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SORGEL’S SPECIALIZATION 


assures Quiet Quality dry-type transformer 
performance that’s the finest in the industry 


SHOPPING 


CENTERS 


OFFICE BUILDINGS HOSPITALS 


Since 1916 the principal products at Sorgel Electric 
Company have been dry-type transformers. Because 
of this long-time pioneering, specialization and 
experienced engineering, Sorgel customers are 
assured of continuous, more dependable transformer 
performance. 


The Quiet Quality of Sorgel dry-type transformers 
provide the highest efficiency, which reduces oper- 
ating costs. Sorgel specialization assures a product 
that requires little or no maintenance, and a design 
that’s easy, more economical to install. 


Imaginative progress has been, and is being, made 
every day at Sorgel. In all forms of modern elec- 
trical distribution the Sorgel product is your best 
buy in stepping down higher distribution voltage to 
utilization voltage for institutional, commercial and 
industrial buildings. Look for the Sorgel mark, and 
when you find it, you'll know this electrical instal- 
lation was the first choice of a quality-conscious 
Consulting Engineer, Plant Engineer,Contractor or 
End-user who wanted to assure dependable, uninter- 
rupted electrical distribution. 


TRANSFORM ERS 


Complete Line for Every Purpose up to 10,000 Kva, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY 


836 West ‘National Ave., aiiauins 4, Wisconsin 
Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers 
of products on which more information is 


desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second line of boxes. Insert item numbers 


of literature desired. 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 


manufacturer's initials. 


Please send me without obligation further information about the following: 


Product News and Product Briefs, Item Number - 


IL 


Catalogs and Bulletins, Item Number 


Advertisement on Page 


ADDRESS ....... 


ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER FEBRUARY 1, 1961 


Please send me without obligation further information about the following: 


Product News and Product Briefs, Item Number a 


Catalogs and Bulletins, tem Number 


Advertisement on Page 


NOT GOOD AFTER FEBRUARY 1, 1961 


Your Name and address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire. 
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ao ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGrow-Hill Publication aS 


PLACE 3¢ 
STAMP 
HERE 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N.Y. 


PLACE 3¢ 
STAMP 


HERE 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N. Y. 


Your Nameand address will be reproduced and sent 


to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire. 


FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


@ USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers 
of products on which more information is 
desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 


Use second line of boxes. Insert item numbers 


of literature desired. 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 


manufacturer's initials. 
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Product News 


(1) 


A new ceiling system, called Sono- 
lume, delivers up to 200 footcandles 
with Power-Groove lamps. It com- 
bines direct open illumination with 
diffused illumination, and_ offers 
sound absorption “built-in” to the 
shielding media. Modules float free 
from walls, may be used as indi- 
vidual units or joined as an over-all 
ceiling system. It consists of 8- by 
6-ft modular units, only 7 in. deep. 
A patented hanger coupling bracket 
is provided for use at each in >r- 
secting joint. System makes it pos- 
sible to replace lamps without re- 
moving shielding. 

Smithcraft Corporation, Chelsea 
50, Mass. 


Ceiling System 


Circuit Breaker (2) 
A new design of 5-kw air 
magnetic circuit breaker and 


switchgear combines stored-energy 
closing and ironless blowout to pro- 
vide faster fault interruption and 
faster contact closing in a smaller 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


size assembly. The new design is 
available in a conventional indoor 
type of switchgear and in two types 
of outdoor configuration—standard 
enclosed and full walk-in. These 
units are for use in industrial and 
commercial buildings for switching, 
control and protection of such 
equipment as motors, generators, 
distribution circuits, transformers 
and other electric machinery. The 
stored-energy feature employs 
a motor-charged, spring-powered 
mechanism which provides faster 
closing of contacts, improves con- 
tact life and affords greater safety 
to personnel. The ironless blowout 
feature provides a reduction in are 
chute weight for easier handling 
and fast are extinction. 

I-T-E Circuit Breaker Company, 
1900 Hamilton St., Philadelphia 30, 
Pa. 


Scaffold (3) 


A new work platform, known as 
step scaffold, electrically 
operated. Worker steps on, presses 
a button, and rises automatically 
to a height of 20 ft. It is made of 
steel and can be rolled by one man. 
Unit is ideal for any general over- 
head maintenance. 

Atlas Industrial Corp., 849-39th 
St., Brooklyn 32, N.Y. 


Lighting Fixture (4) 

The Photometric unit is available 
in 4-and &8-ft lengths, and is less 
than 4 in. deep. Unit is styled with 
an injection molded 4-ft refractor 
in styrene or acrylic, easily removed 
for relamping or cleaning. Fixture 
is designed for either close ceiling 
or stem mounting. Units are mod- 
ular in length. All steel parts are 


white enameled. Photometric is 
designed for schools, offices, li- 
braries, drafting rooms, labora- 


tories and residential use. 
Wakefield Company, Vermilion, 
Ohio. 
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Terminal Boxes (5) 


Oil and dust tight JIC boxes with 
mounting brackets for terminal 
blocks are furnished complete with 
sectionalized terminal blocks or 
with straps, for user mounting of 
blocks. Terminal blecks are screwed 
to steel straps which are mounted 
across brackets in box. Standard 
box sizes range from 8 by 6 by 33 
in. to 16 in. by 14 by 6 in. Boxes 
furnished with blocks have from 18 
to 64 terminals. They are made of 
14 gauge steel and have screw- 
clamps to close gasketed covers. 

Hoffman Engineering Corp., 
Anoka, Minn. 


Switch 


The Loadmaster 100, a drawout 
protective device for low-voltage, 
600-volt, switchgear, is an _ elec- 
trically operated fused interrupter 
switch utilizing Buss Low-Peak 
dual-element high-interrupting-ca- 
pacity fuses. It has a rated inter- 
rupting capacity of 100,000 rms 
symmetrical amperes. Unit gives 
complete protection against single- 
phasing. It may be safely closed 
into its full fault-interrupting ca- 
pacity. All Loadmasters are 
ranged for remote electrical close 
and trip, and available in 800- and 
1600-amp continuous ratings. 

Pennsylvania Transformer Divi- 
sion, McGraw-Edison Co., Box 
330, Canonsburg, Pa. 
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This “KEY” Fits 


Most Popular 


RECEPTACLES 


Found at Your 


DISTRIBUTORS 


This ‘KEY’ which has been added to our 
#190 series—at no extra cost—was de- 
signed to fit most popular size and style 
receptacles. 

The “KEY” drops easily into special slots in 
adjusting ring—you select the receptacle 
required and simply “LAY-IN”; then ‘’LAY- 
ON” receptacle ring. That's all—no more 
ears to clip—very easy to install. 


FULLMAN’S 
Adjustable 
STEEL BOX 


190-N R Series 
No Receptacle 


Our #190 series is a standard 4” octagon, 
sheet steel box and takes 2 up thru 2%” 
abandon plug. Box-body opening is plenty large 
for complete hand access from top of concrete to 
bottom of box. 

A second tin lid is provided for pouring concrete 
to very top. 


Sold Only Thru 
Wholesalers 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. ~ 
LATROBE, PENNSYLVANIA 


(7) 


Fire Detector 


Dust - and - moisture - proof auto- 
matic fire detectors are self-restor- 
ing and feature hermetically sealed 
elements, oversize wiring terminals 
and gold plated contacts. For use 
in commercial, industrial and resi- 
dential fire protection systems. 
When temperature near a detector 
rises above a pre-determined point, 
a circuit closes causing a warning 
device to sound. Thermostat cap of 
units are color coded to indicate 
temperature ratings —silver caps 
for units operating at 135°F, black 
caps for a 190°F setting. Up to 400 
sq ft of unobstructed area, 20 by 
20 ft, can be protected by a single 
detector. They are designed for 
mounting directly on ceiling. An 
adapter plate is also available for 
mounting on a 4-in. octagon box or, 
for semi-flush installation, on a 3i- 
in. plaster ring. 

Edwards Company, 
walk, Conn. 


Nor- 


Inc., 


Swimming Pool Lights (8) 
A new decorative cast-bronze 
swimming pool light produces 


51,000 candle-power on only 12 volts. 
Low-voltage “safety-light” concen- 
trates its entire output in a flat, 
high-intensity beam that is effect- 
ive for all small and medium size 
pools where few lights must provide 
full-coverage illumination. A long 
rubber-jacketed cord permits wet- 
niche pool light to be surfaced for 
servicing without emptying pool or 
disturbing electrical connections. 


Units are available with clear or 
colored flood, spread or deflecting 
lenses for special underwater light- 
effects. 


Pre-formed copper 


ing 
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niches, cast-bronze deck boxes with 
step-down transformers, and other 
accessories permit installation in 
new or existing concrete, gunite, 
tile, steel or fiberglass pools. Com- 
plete underwater line includes 
fountain and wet-niche pool lights 
for 200- and 300-watt standard 
voltage 2000-hour sealed beam 
lamps, 100- and 200-watt cascade 
and pond lights, and fully submer- 
sible junction boxes, all in cast 
bronze or heavily anodized cast 
aluminum. All fixtures are UL- 


listed for underwater _ service. 
Catalog G is available. 
Stonco Electric Products Co., 


333 Monroe Ave., Kenilworth, N. J. 


Heater (9) 

A new line of electric infrared 
comfort heaters for use in hard-to- 
heat indoor or outdoor areas. They 
are practical for supplemental heat- 
ing since they can be installed with- 
out disturbing walls, floors, or ex- 
pensive modification of existing 
heating plant. Designed for over- 
head mounting, they can be in- 
stalled easily. Known as Series CH, 
they are available in various models 
for use with linear quartz tubes or 
with standard high-temperature 
T-3 linear quart lamps. 

Fostoria Corporation, 
Main St., Fostoria, Ohio 


1200 N. 


Conduit (10) 


A new aluminum rigid conduit 
line, in standard trades sizes 4 in. 
through 6 in., has been made avail- 
able. Conduits are furnished in 
10-ft lengths with threaded cou- 
pling attached. Plastic thread pro- 
tectors are color-coded to facilitate 
size identification in distributor 
stocks. Aluminum conduit cou- 
plings and elbows of 90°, 45° and 
30° are available as standard radius 
in full range of sizes. Special radius 
elbows are also available. The line 
is listed by UL and conforms to 
Federal Specifications WWC-005450 
(GSA-FSS). 

Wheatland Electric Products Co., 
500 Logan St., Carnegie, Pa. 
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AN EASY WAY TO EXIT OUTDOOR ELECTRICAL TROUBLES 
—SEALTITE FLEXIBLE, LIQUID-TIGHT CONDUIT 


To make sure overhead exit signs stay lit even in the worst 
weather, the Connecticut State Highway Department pro- 
tects sign wiring with Sealtite on the modern 129-mile 
Connecticut Turnpike. 

Even the roughest day-in, day-out weather doesn’t faze 
this flexible, liquid-tight conduit. Its tough extruded poly- 
vinyl chloride jacket proves itself in arctic cold and 
tropical heat. It resists moisture, dirt—even salt spray and 
corrosive chemical fumes. And — its flexibility absorbs 
vibration. These are some of the reasons why Sealtite often 
outlasts rigid conduit — why you should consider it the 
next time you need the utmost in wiring protection. 


CUTAWAY OF Type UA 
Sealtite shows tough poly- 
vinyl chloride jacket ove 
flexible metal core. Copper 
conductor wound spirally 
inside conduit provides 
COPPER BONDING CONDUCTOR positive ground. 


LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


Insist on the 


WHERE TO GET SEALTITE — Leading electrical wholesalers 
stock Sealtite in easy-to-handle coils, in black or gray. Be 
certain you ask for and get the quality conduit marked 
“Sealtite” and “Anaconda” on the cover. Buy it in long 
lengths on reels or in cartons and cut it on the job to 
eliminate waste. Your wholesaler also stocks liquid-tight 
connectors. 

Free Booklet $-542 gives full information on Sealtite. 
Write: Anaconda Metal Hose, P.O. Box 791, Waterbury 
20, Connecticut. In Canada: Anaconda American Brass 
Ltd.. New Toronto, Ontario. Sealtite is approved by 
Canadian Standards Association. seas 
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FLEXIBLE, LIQUID-TIGHT CONDUIT 
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You Can 
ItFASTER 


with 
BAKER 
SCAFFOLDS 


Thie! 


IN SINGLE UNITS 


You Can Do 


IN MULTIPLE UNITS 


You Can Do Thig 


... and many more combinations 


BAKER SCAFFOLDS will do the job faster with 
greater safety. Check your telephone directory 
for the name of your local BAKER SCAFFOLD 
distributor or write to the address below. 


UNDERWRITERS’ LABORATORIES, INC, 
We 
“BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY * BUILT FOR DURABILITY 


Write for ~ 
Baker Scaffold 
Bulletin # 603 


| 
BAKER-ROOS, INC. 
P. O. Box 892, Indianapolis 6, indiana 


Gentlemen: Send the folder described on 
Boket Scaffolds without obligation. 


LISTED UNDER RE-EXAMINATION SERVICE 


Nome. 


Organization. 
Address 
City. State. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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Sockets (11) 


A new line of die-cast aluminum 
meter sockets with a jaw and con- 
nector assembly adaptable to either 
copper or aluminum wire. Outdoor 
S-2 socket combines a J-shaped 
wire connector and terminal jaw 
that provides a continuous current 
path from the meter terminal blade 
to the conductor. Intended for use 
with modern single-phase watthour 
meters, socket is rated at a full 100 
amps continuous duty. Electrical 
connection for line and load wires 
is provided by a J-shaped wire con- 
nector that permits a lay-in instal- 
lation. For field installation, a fifth 
or sixth terminal can be added 
without use of tools. It is available 
with either a single or double neu- 
tral connector. Stainless steel slip- 
lock or snap-action rings that lock 
meter in socket are also available. 
Dimensions, including cover, are 8} 
by 8} by 33 in. 

General Electric Co., Schenectady 


| 
Bracket (12) 


NEMA-standard lighting control 
pole bracket was designed specif- 
ically for street lighting systems 
that must be adapted at the pole or 
cross-arm for locking-type lighting 
controls recommended in current 
EEI and NEMA standards. Made 
of cast aluminum, it measures 2} 
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in. in diameter to provide a pre- 
cision fit with controls having 
NEMA-standard base dimensions. 
The one-piece seamless casting em- 
bodies a 4-in. pipe thread stem for 
installation on the conduit or relay- 
boxes normally used on existing 
poles and cross-arms. 

Precision Multiple Controls, Inc., 
233 Chestnut St., Ridgewood, N. J. 


Fluorescent Fixture (13) 

The Regal is a new 2-, 3- or 4- 
lamp fluorescent fixture with pris- 
matic lens. Any of these lamp 
arrangements is available in both 
4- and 8-ft lengths. Shallow in 
appearance, sufficient width and 
depth have been allowed in the 
design so that the possibility of 
hot spots has been eliminated. 
Diffuser is self-centering. 

Keystone Electric Manufacturing 
Co., 2228 E. Tioga St., Philadelphia 
34, Pa. 


Wiring System (14) 

A new pre-wired, multi-outlet 
twin raceway featuring an ‘“‘expan- 
sion attic” to house future circuit- 
ing for energizing lighting fixtures 
and power equipment has been 
developed. Miroduct is available in 
both 2-and 4-ft sections. It can be 
mounted on floor, wall, or ceiling. 
Entire system can be altered, ex- 
panded, or dismantled and moved 
without loss of components. Lower 
raceway of twin system is prewired 
with 3-wire grounded convenience 
outlets spaced at 1-ft intervals 
along length of duct. Upper race- 
way provides for future circuiting. 
End plates of each section are 
reversible for reinforced butting. 
Listed by UL. 

Miroflector Company, Inc., 40 
Bayview Avenue, Inwood, N. Y. 
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FLEXIBILITY 


NOW... 
MORE CIRCUITS 


WITH 
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Uni-Pak loadcenters have long offered 
maximum flexibility, superior construc- 
tion and exceptional features... qualities 
that have distinguished the I-T-E line. 


Now... the EQ-T DUAL is available to 
make the Uni-Pak loadcenter even more 
flexible than ever. It’s a compact, dual- 
breaker... two circuit breakers in a 1” 
case. The EQ-T DUAL is quick-make, 
quick-break, trip-free, with low range in- 


stantaneous thermal-magnetic tripping— 
miniaturized without sacrificing any of 
the well-known I-T-E quality. 

I-T-E plug-in circuit breakers plus the 
I-T-E Uni-Pak provide the best and most 
flexible loadcenter line available today. 


For additional information, write I-T-E 
Circuit Breaker Company, Walker Divi- 
sion, 125 Bennett Street, N. W., Atlanta 
9, Georgia. Ask for Bulletin NI-100. 


-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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REFLECTORS » 


QUALITY INCANDESCENT 
REFLECTORS FOR 37 YEARS 


Quadrangle offers 
America’s most 
complete line of 
RLM reflectors as 
well as many other 
type reflectors. 
There is a wide 
range of sizes and 
a large variety of 
socket fittings. 
Many utilize the 
Quad exclusive 
Easy-Tach discon- 
nect socket. 


Quad floodlights 
incorporate design 
> and manufacturing 
features that are 
the result of years 
of research and en- 
gineering. There 
are five different 
types and more 
than one hundred 
and twenty differ- 
ent unit designs to 
choose from. 


There are more 
than 15 Quad sign 
reflectors, ina 
multitude of shapes 
and sizes, to ac- 
commodate lamps 
from 60 to 1500 
watts. There is a 
F size and design for 
illuminating the 
smallest signs to 
the largest outdoor 
display bulletins. 


root weatherproof, finished 
strous porcelain enamel. 
Available with Easy-Tach or 
‘Quick-Detachable horizontal, 
vertical, feed-through or box- 
type easy-to-wire sockets. 


QUADRANGLE MANUFACTURING CO. 


Dept. 65, 32 S. Peoria St., Chicago 7, III. 


SEND FOR FREE LITERATURE 


GENTLEMEN: 
Please send catalog: 
Industrial Lighting 
C) Sign-Lighting 


Flood-Lighting 


Address. 


City. State 
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Floodlight (15) 


A new high-intensity floodlight 
using a 500-watt Quartz iodine lamp 
is available for a wide range of ap- 
plications where high lumen output 
and intensity are required. The 
housing measures 9; in. wide by 
9% in. high by 5+: in. deep. Flood- 
light can be supplied as a wide- 
beam unit for closeup illumination 
or with a medium beam for longer 
throw applications. Either model 
can be pole mounted, wall mounted 
or overhead mounted. Construction 
is weathertight. Cast aluminum 
alloy housing is finned for cooling. 
Aluminum reflector is designed to 
provide high intensity with sharp 
light cutoff. The 500-watt 500T3/ 
Q/CL lamp is 4} in. long and 2 in. 
in diameter. Operating at 120 volts, 
it has a 10,500 lumen output. 


Guardian Light Company, 500 
North Blvd., Oak Park, Ill. 
Warning Unit (16) 


A new warning unit detects leak- 
age to ground in isolated voltage 
systems. It is especially designed 
for hospital operating rooms and 
other locations where hazardous 
grounding of isolating voltage sys- 
tems may be encountered. UL listed, 
it will detect a leakage to ground 
of up to 60,000 ohms, and will allow 
no more than 2 ma to pass through 
isolated voltage systems in which it 
is installed. A green signal light 


located within view of anaesthetist 
or other personnel, indicates normal 
ungrounded condition of system. 
When a ground occurs, a red light 
goes on and a buzzer sounds a warn- 
ing that system is grounded and 
hazardous. Buzzer may be turned 
off, but red light remains on until 
fault is corrected. 

Zenith Electric Co., 152 
Walton St., Chicago 10, Ill. 


West 


Fluorescent Lamps (17) 


Large, thin, rectangular glass 
plates 14 in. thick, produce fluores- 
cent light. The lamps consist of a 
maze of passages sealed in a thin 
glass block. The arc or electric dis- 
charge travels this winding path 
through glass block to produce, in 
effect, a large area source of light. 
It is designed for use in modular 
fashion. The 12-in.-sq models will 
be 40- to 50-watt lamps. They will 
produce more light than a 100-watt 
incandescent bulb. They be 
used in residences and in commer- 
cial buildings. 


Westinghouse Lamp Div., Bloom- 
field, N. J. 
Conversion Unit (18) 


A new conversion unit compris- 
ing a long-life maintenance-free 
silicon rectifier especially designed 
for electrostatic precipitators now 
using outmoded mechanical types. 
Unit utilizes all existing equipment 
with the exception of rectifier mo- 
tor, disc, shoes, suppressor elements 
and pedestal. It ties in with present 
ac connections, and also with dec 
switchgear which distributes the 
rectified power. Rectifier is made 
up of four independent rectifier 
units, and has a choke in output 
line to protect rectifier from high 
voltage feedbacks. Each of four 
rectifier units comprises two racks 
of silicon diodes immersed in a con- 
tainer of dielectric fluid. 

Buell Engineering Co., Inc., 123 
William St., New York, N. Y. 
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Spang Headerduct will feed electric, telephone and intercom wiring into floor cells on 28 of the 32 floors at First City National Bank 
Building, Houston, Texas. This will provide service wherever it's needed and permit speedy changes to meet any future requirements. 


In 1990 this Spang Headerduct wiring system will be as modern as it is today! 


Houston’s new First City National Bank Building is 
prepared electrically for any future requirements 


Nobody knows what kind of electrical service the tenants 
of First City National Bank Building, Houston, Texas, 
will need in the year 1990. But this new building will be 
able to handle their requirements through this SPANG 
Headerduct system. 

Over 31,000 ft of SPANG Headerduct have been in- 
stalled from the second through 29th floor of the 32-story 
building to carry electric power, telephone and intercom 
wiring under the floors. 

Future wiring requirements can always be made quickly, 
because the wiring is accessible by removing the SPANG 
Headerduct access box covers. This eliminates costly dig- 
ging into concrete, repairing and redecorating. Cellular 
floor cells carry the wiring from the headerduct to all 
parts of the floor at regular intervals, providing conveni- 
ent wiring service wherever it’s needed. 


PLAN FOR THE FUTURE WITH SPANG 

SpANG Underfloor Duct systems help builders stay mod- 
ern longer. The engineered design of these products sim- 
plifies installation and assures a lifetime of satisfactory 


service. To suit your requirements, you have a choice of 
Standard Underfloor Duct, Double-Capacity Duct and 
Headerduct—plus a complete range of service outlet fit- 
tings. For complete information mail the coupon below. 


Architect: Skidmore, Owens & Merrill, New York, N.Y., and Wilson, 
Morris, Crain & Anderson, Consulting Architects—Houston, Texas 
General Contractor: W.S. Bellows Construction 
Corporation, Houston, Texas 
Electrical Contractor: Fischbach & Moore of > \ Steel’s Symbol 
Texas, Inc., Houston, Texas of strength, 
Spang Distributor: Graybar Electric Company, long life, 
Houston, Texas and economy 


mm THE NATIONAL SUPPLY COMPANY 


UNDERFLOOR Two Gateway Center, Pittsburgh 22, Pennsylvania 


Subsidiary of Armco Steel Corporation ers 


The National Supply Company, Underfloor Duct Department 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send me a copy of Bulletin No. 491 entitled “SPANG 
Underfloor Distribution Systems.” 


Name 


Title 


Company 


Address___ 


City _Zone _State 
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OPENS EASILY 


OF CLOSED OPERATION 


yet this 
service-entrance switch 
requires no maintenance 


This is the ultimate test of a service- 
entrance device. Will it open in an 
emergency—after remaining closed for 
years, with little, if any, maintenance? 
The fused Pringle switch does. Against 
any overload. Its contacts are bolted 
together by a simple, rugged toggle 
mechanism that turns a bolt through 
the blades, pulling them together, tight 
against the fixed contacts. There is 
nothing to loosen, stiffen or fatigue. 
Nothing that needs any maintenance. 
Bolted contact pressure is constant, 
independent of springs, unaffected by 
heat. It permits this switch (1200 to 
5000 amps) to carry full load continu- 
ously, with a heat rise at the contact 
areas considerably less than the ac- 
cepted 30°C. 

The performance of the Pringle switch 
is a matter of record. Proven in labora- 
tory tests. Confirmed by the fact that 
many of them have been in service for 
more than 25 years. The entire story— 
including models, ratings and _ load- 
break test data — is in the Service 
Entrance Catalog. A copy is yours 
upon request. 


PRINGLE 
ELECTRICAL MANUFACTURING CO. 


1900 North Sixth Street 
Philadelphia 22, Penna. 
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Ventilator-Light (19) 

New ventilator-light uses two 
60-watt lamps, with Albalite glass 
diffusers. It offers plug-in connec- 


tion for fan motor and lights; 
triple-plated chrome grille. Other 
features include removable duct 


sleeve connector, built-in back draft 
damper, removable junction box. 
Mounting flanges are adjustable; 
unit fits between standard 16-in. 
joists. Snap-in grille is adjustable 
to plaster thickness. 

Progress Manufacturing Co., Inc., 
Castor Ave. & Tulip St., Philadel- 
phia 34, Pa. 


Boxes (20) 


New 2-gang weatherproof out- 
door boxes feature six and seven 
openings. The 6-opening box has 
three outlets on one end, two on the 
other end and one on the back. The 
7-opening box has three outlets on 
each end and one on the _ back. 
Threaded outlets are available in 
4 in. or {~ in. diameters. Built-in 
grounding terminal and screw holes 
permit use of interchangeable cover 
plates. Boxes are 44 in. by 43 in. 
by 2 in. deep to house all types of 
wiring devices and weatherproof 
plates, or serve as junction boxes. 
They are listed by UL and CSA. 

Bell Electric Co., 5735 S. Clare- 
mont Ave., Chicago 36, Ill. 


Power System (21) 


Four models of uninterrupted 
power systems have been added to 
the Precise-Power line of rotary 
electric power systems. They are 
available in six standard output 
ratings: 3 kw, 4.5 kw, 9 kw, 16 kw, 
21 kw and 25 kw. A Precise-Power 
system with uninterrupted power 
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consists of a motor-alternator com- 
bination to which is added a de 
motor-generator and standby bat- 
tery power-pack. In event of line 
failure, power-pack supplies the 
motor-generator acting as a motor 
to drive the alternator to which it 
is mechanically coupled, and the 
power system output remains un- 
changed. In normal operation the 
motor of the Precise-Power system 
drives the alternator and the motor- 
generator which then acts as a 
charging source for the battery 
power-pack. Standard input/output 
may be ac-ac or ac-de, 60 or 400 eps, 
regulated or unregulated. 

Electric Specialty Co., 211 South 
St., Stamford, Conn. 


Contact Burnisher (22) 


A new contact burnisher for 
electronic and miniaturized compo- 
nents features a micro-fine abrasive 
which gives controlled cleaning ac- 
tion. Called the Adre Contact Bur- 
nisher No. 180, the unit has a bur- 
nishing element «% in. wide and 
0.006 in. thick for cleaning contacts 
without disturbing electrical clear- 
ances. Unit comes in convenient 
pen-type case which also encloses a 
3-in.-long  plastic-handled “Slim 
Grip” burnishing tool which can be 
bent to work around corners and 
used in places where cleaning space 
is extremely limited. 

Adre, 8980 West Hawthorne 
Lane, Hales Corners, Wis. 


Infrared Heater (23) 

Area spot heater, equipped with 
quartz tube element, designed to 
heat personnel, equipment and 
floor directly under its rays. Heater 
is available in two lengths—36 and 
60 in.; wattages from 1000 to 4,000; 
120, 208 and 240 volts. Finished in 
baked brown Hammertone. Can be 
suspended from ceiling with sash 
chains, or mounted on wall with 
brackets equipped with Bakelite 
knobs for setting to desired angle. 
Can be controlled by percentage- 
timer or thermostat. 

Seaboard Products Corp., 189 
Frelinghuysen Ave., Newark N. J. 
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UNITIZED URBANOVAL 
2531-B175 


URBANOVAL 
No. 2501-8250 


watt 
atures Built-in or reactor 


for external ballasting. Both types are available 


for 3 standard plug-in locking-type 


NEW FAMILY OF 
REVERE LUMINAIRES 


New unitized oval mercury luminaires with built-in 
ballast components are the latest addition to the Revere 
family of street lighting equipment. New 2600 Series 
Endoval luminaires provide high-level, glare-free illu- 
mination for arterial streets and highways. New 2500 
Series Urbanoval luminaires are designed to provide 
economical lighting for residential areas or secondary 
streets where uniform, low-level lighting is desired. 
Both series offer the advantages of modern styling, 


substantially reduced installation costs, and efficient, 
economical performance. 

Revere’s new unitized luminaires together with newly 
designed conventional luminaires let you solve every 
street and highway application problem the one best 
way. You can select high quality, design-matched Revere 
luminaires, poles and equipment specially engineered 
for every street lighting need. Send for complete catalog 
information and technical data. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois (In suburban Niles) 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 © Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


Unitized Endoval features built-in constant-wattage ‘or ballasts. 
“@ional Endoval employs same housing, reflector and Revere-Corning Pyrex m 


matic refractor, but without built-in ballast components. Boh yes ave avi 
with or without mounting adapter for E.E.|-NEMA standard 


plug-in lock 
ic control. Adjustable socket Types Il, | 
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NATIONAL PRICE 
SERVICE 


“BLUE BOOK”’ 


For contractors’ cost and suggested 
resale prices of materials. 


“RED BOOK” 


For contractors’ cost or distributors’ 
suggested resale prices of materials. 


“LIGHTING 


For contractors’ cost or distributors’ 
suggested resale prices of lighting 
equipment. 


Every electrical contractor and distributor 
should use at least one of these price books. 


NATIONAL PRICE SERVICE Dept. a-11 
13601 EUCLID AVENUE * CLEVELAND 12, OHIO 


Gentlemen: Please send me complete details 
without obligation about the N. P. S.: 


BLUE BOOK 
BOOK 
LIGHTING BOOK 


Nome 


Title 


Address 


National 
Price Service 


HENDERSON-HAZEL 
CORP. 


913601 EUCLID AVENUE + CLEVELAND 12, OHIO 


(24) 


Model “800” series floor box is 
used to provide a convenient power 
source for office machines, lighting 
and communications equipment. 
Some of the features include ability 
to accommodate widest range of re- 
ceptacles, including 2-wire and 
3-wire; NEMA grounded, T-slot 
and twist-lock types through 20- 
amp capacity. It also has a larger 
hand-hole for ease of fishing con- 
ductors, and a redesigned mounting 
ring that facilitiates easy field in- 
stallation of intercom, microphone 
and telephone receptacles. A new 
floor plate will now accept 3} in., 
{ in. through 1 in. conduit. 

H. K. Porter Company, Inc., Na- 
tional Electric Division, Porter 


Floor Box 


Building, Pittsburgh, Pa. 


| 
Nurse Call Equipment (25) 


The Centron-10 is a new surface 
mounted lighting and service sys- 
tem for hospital bedrooms, and is 
adaptable for mounting directly to 
the surface of any type of wall 
construction. System incorporates 
a shallow surface-mounted central 
console and a prefabricated service 
leads enclosure which consolidates 
into one unified ‘package’ up to 
ten different lighting and service 
requirements. Service leads may be 
stubbed into central console either 
from ceiling, floor or both. It is 
designed to perform or accommo- 
date the following services. Central 
lighting provided by a 2-lamp 
fluorescent component. High inten- 


sity, color-corrected exam light on 
extendable arm. Shielded, narrow 
beam reading lamp adjusts to any 
reading position. Shielded night 
light is centrally located and handy 
for night nurse. Console is designed 
to take a variety of oxygen and 
vacuum system. Various audio- 
visual nurse call and patient station 
systems for 2-way communication 
are adaptable to Centron-10. Con- 
sole will take two jacks for perma- 
nent or plug-in telephone. Two 
outlets provide for patients’ or 
nurses’ use. Console is compart- 
mented to take TV and_ radio 
antenna lead-ins. 

Sunbeam Lighting Company, Los 
Angeles, Calif. 


Pushbutton Stations (26) 


Three new pushbutton lines in- 
clude: pushbutton units; selector 
switch units; standard pilot lights; 
and push-to-test pilot lights or 
lighted pushbuttons. Bulletin 100 
Type HO and H electrical control 
units are available in following 
lines: Type HO, oiltight, 1-hole or 
base mounted. Units are convert- 
ible from base to panel mounting 
and vice versa. Type H, NEMA 1, 
general purpose, 1-hole panel 
mounted used for flush plates, op- 
erator’s panels and _ benchboards. 
Type H, NEMA 1, general purpose, 
base mounted used for surface 
mounted enclosures. Design fea- 
tures of the combined control unit 
lines include: interchangeability of 
many parts between three lines; 
choice of seven American Standard 
safety colors for both buttons and 
ferrules; stationary terminals are 
silver, wipe-action contacts. Entire 
series meets NEMA standards for 
industrial use. 

Clark Controller Co., 1146 East 
152d St., Cleveland 10, Ohio 


Angle Drill (27) 


Designed for high-capacity, close 
quarter work, the 11C-5 drill has 
the speed necessary for drilling 
light metals and power to drive 
large drill bits. Motor diameter is 
2? in. Capable of drilling #-in. 
holes, peak horsepower is delivered 
as drilling load slows motor to 
about two-thirds its free speed. 
Features include interchanzeable 
attachments, threaded or tapers 
clutch spindles, muffled exhaust and 
heavy-duty construction. 

Gardner-Denver Company, 
Quincy, Ill. 
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Electrical outlets aplenty! 


More flexible office layout 


New 3-Wire Electrostrip® grounds office machines .. . 
gives you handy outlets you can move. 

Here’s absolute electrical safety combined with an abun- 
dance of outlet convenience. New 3-Wire Electrostrip is UL 
listed and meets the electrical code requirements for equip- 
ment grounding. Electrostrip outlet receptacles twist into 
place anywhere on the strip. When you relocate machines, 
you can relocate outlets right where you want them! 


See your electrical contractor about 3-Wire Electrostrip. 
He'll install it swiftly, economically—without mess, with- 


Installs quickly on wall surfaces 


PATENTED 


out disrupting work schedules. Electrostrip is the safe, 
modern system for wiring offices, showrooms, shops and 
institutions. It provides electrical outlets aplenty! 


BullDog Electric Products Division, I-T-E Circuit Breaker 
Company, Box 177, Detroit 32, Michigan. In Canada: 80 Clay- 
son Rd., Toronto, Ont. Export Division: 13 E. 40th St., New 
York 16, N .Y. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


Outlets anywhere you need them 
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.. for outdoor and / 


indoor applications 


louver guard or... 


| 


weatherproof enclosed and gasketed 

. incandescent or fluorescent... all 
cast aluminum everlasting construction 
... flawless satin aluminum anodized 
for permanence... louver guard or 
white tempered glass or prismatic lens 
diffuser available in 3 different sizes. 


complete specification data 
A pages 31/32/33/34. 


mc Philben 


LIGHTING 
1329 Willoughby Ave., Brooklyn 37, N.Y 
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Luminaire (28) 

New Viking luminaire with its 
“Opti-Vue” bottom prismatic dif- 
fuser. Shielding’s side panels are 
of clear opal and are secured to 
prismatic section by an interlocking 
design. Unit is 3%-in. deep, and 
inward sloping side panels allow 
generous overall ceiling illumina- 
tion. Snap-on covers are quickly 
installed. Unit will be available in 
2-lamp, 4-ft rapid start or 8-ft 
tandem and 8-ft slimline. 

Keystone Electric Manufacturing 
Co., 2228 E. Tioga St., Philadelphia, 
Pa. 


Switch (29) 


New Type “B-2L” line of outdoor 
hookstick disconnect switches fea- 
tures a 10° blade angle in closed 
position; fewer current  inter- 
changes; new hook ring shape to 
self-seat the hookstick prong at a 
point of greatest mechanical advan- 
tage; integral pryout device and 
combination lateral blade latching; 
positive operation under ice or cor- 
rosion conditions. Ratings are 7.2 
kv through 69 kv, 600 and 1200 
amps. The new line also includes 
“B-2L,” double-throw and “‘B-22L,” 
tandem-throw switches. 

H. K. Porter Company, Inc., 
Delta-Star Div., Chicago, Ill. 


Drives (30) 


Bulletin 111 Syncro-Range- 
Drives, ranging in sizes 2 to 15 hp, 
and providing adjustable speed of 
synchronous induction motors run- 
ning in exact synchronism over a 
wide range of speed are available. 
Drive is an integrated system con- 
sisting of an adjustable frequency 
power supply, one or more Syncro- 
Spede drive motors, and a control 


panel. Adjustable frequency power 
is supplied from an ac alternator 
driven by a constant-speed squirrel 
cage induction motor which pro- 
vides infinitely adjustable speed 
through the mechanical interaction 
of adjustable discs and a_ ribbed 
belt. By adjusting power supply 
output, drive motors can be varied 
in speed over a wide range, main- 
taining exact synchronism of all 
motors at any fixed speed and also 
while increasing or decreasing 
speed. Control panel includes al- 
ternator field supply and all neces- 
sary controls for proper operation 
of drive. 

Louis-Allis Co., Milwaukee, Wis. 


Outlet Locator (31) 


A new outlet protector and loca- 
tor uses a blue die-tablet which 
bleeds through freshly plastered 
walls, directing the electrician to 
the plaster-covered outlet. Adhesive 
protecting tape which covers the 
blue die tablet prior to use is easy 
to remove. A minor stamping 
change provides for handy thumb- 
nail pull up, providing a grasping 
surface for quick and easy tape 
removal. 

Code Cover Company, Box 88, 
Oak Park, Ill. 


Transformer (32) 


New 400-watt 2-lamp parallel 
mercury transformer features a 
new constant wattage circuit which 
provides electrical independence 
between the lamps. Each lamp is 
provided with its own series capac- 
itor, and interaction between lamps 
is negligible. Starting voltage 
assures positive starting of H-1 
type lamps down to minus 20F. 
Offered in a_ corrosion-resistant 
aluminum weatherproof case, the 
transformer measures 62 in. by 
12 in., weighs 47 lbs. It is available 
in primary voltages of 100-130 volts 
or 200-260 volts. 

Sola Electric Co., Busse Road at 
Lunt, Elk Grove, Ill. 
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NEW BULLDOG XL BUSTRIBUTION DUCT 


CUTS INSTALLATION 
TIME 3 WAYS 


You can install XL BUStribution® Duct easier, faster than 
any other duct because of these exclusive new design fea- 
tures . . . plated aluminum bus bars with KEYED ENDs slip 
together fast, align automatically for proper position. There’s 
no fumbling and fitting . . . ONE INTEGRAL BOLT tightens 
fast, locks joint positively under a ton of pressure. Bolt 
tightens against bus bar, not against the casing . . . TEN-FOOT 
SPANS take fewer hangers and less time to install than ordi- 
nary duct. 


New XL BUStribution Duct is 3 ways 
safer, too. It’s the only true dead-front 
duct, the only one with exclusive Safety 
Door, the only one with Safety Plug. And ry 
it reduces duct weight on building struc- ¥ } 
ture as much as 40%. Ask your BullDog . 
distributor to arrange for a demonstration . . . you'll see how 
fast to install and how safe new XL BUStribution Duct 
really is. 


BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Michigan. In Canada: 


SINGLE INTEGRAL BOLT puts a ton of pressure 
on keyed bus ends. Joints lock tight fast, stay locked. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 


TEN-FOOT SPANS take fewer hangers and less time 
to install than ordinary duct. 
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* ‘MARKETS UNLIMITED” 


“WE ELIMINATED 


$3800.00 
IN 3-PHASE WIRING 


with the 


® 
Gdd-A-Phase’ 
Says RUSS JONES 


RUSS JONES CONSTRUCTION CO. 
ST. LOUIS BUILDER 


“The ADD-A-PHASE enabled us to 
operate this 3-phase equipped 
SANITARY SEWAGE 
DISPOSAL PLANT FROM 
SINGLE PHASE LINES” 


This 
Gdd-A-Phase 
Power Converter is successfully 


operating the following 3-phase 
equipment from single phase lines 


e 2 H. P. BLOWER 
e P. AGITATOR DRIVE 
e 1/3 H. P. SUMP PUMP 


Add-A-Phase units are available for 
1 H.P. to 50 H.P. three-phase motors 
... write for more information. 


| ADD-A-PHASE 
Div. System Analyzer Corp., Nokomis, Illinois 


Gentlemen: Please send, without obligation, 
complete details on your ADD-A-PHASE Power 
Converter. 


| Name Title. 


| Company. 
| Address 


| City. | 
| 


SEE FOR YOURSELF . package 
includes many case histories 
success of the 

ears of trouble free use. air 

AVE A SPECIFIC Powe 
PROBLEM GIVE US THE DETAILS 
FOR RECOMMENDATION. 
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(33) 


A new photoelectric beam bur- 
glar-intruder device, called Lyne-O- 
Larm, comprises a projector and a 
receiver. Projector transmits an 
infrared beam to receiver which 
can be located up to 250 ft away. 
Transmission may be either a 
straight line or, with mirrors, 
around corners. Any object passing 
through beam causes an alarm to 
sound at any desired location. They 
operate on a low-voltage power sup- 
ply, 110 ac and transformer, and 
have a standby battery power sup- 
ply which takes over if normal 
power fails for up to four hours. 
Unit measures 4} in. deep by 53 in. 
wide and 11% in. high. It is listed 
by UL. 

Kidde Ultrasonic & Detection 
Alarms Div., Walter Kidde & Coni- 
pany, Inc., Clifton, N. J. 


Burglar Alarm 


Loadcenters (34) 


A new line of Uni-Pak load- 
centers for the EQ-T dual circuit 
breaker and a new 100-amp 2-pole 
EQ-P circuit breaker. Loadcenter 
incorporates the new _ non-inter- 
changeability provisions. EQ-T 
dual circuit breaker is a new dual 
breaker the same size as the single 
pole EQ-P circuit breaker, but 
consisting of two separate half-size 
independently operated breakers. 
They are designed for use in 
residential loadcenters and _ panel- 
boards and feature a_ thermal- 
magnetic trip design with a low in- 
stantaneous trip setting. Breakers 
are equipped with pressure wire 
connectors for straight-in wiring 


and plug-in line terminals that 
permit. them to be used in the new 
Uni-Pak line and existing residen- 
tial loadcenters and panelboards, 
with 1, 2 and 3-pole EQ-P breakers. 
They are available with both poles 
calibrated at 15 amps, 20 amps, 
or a combination of 15 and 20 amps. 
Interrupting rating is 5000 amps 
at rated voltage. Listed by UL 

The 100-amp 2-pole EQ-P takes 
up only two pole spaces in load- 
center. It can be used to convert 
dual-rated Uni-Pak main-lugs-only 
loadcenter to a single main dis- 
connect loadcenter or can be used 
as a 100-amp branch or subfeed. 
Bulletin NI-100 is available. 

Walker Division, I-T-E Circuit 
Breaker Co., 125 Bennett St., N. W., 
Atlanta 9, Ga. 


Lighting Unit 

A completely enclosed unit, called 
the Lyric, features a large poly- 
styrene plastic dish shielding with 
molded corners. Unit is available 
as a surface unit or as a coffered 
unit, with a fiberglas plastic flanged 
coffer shell, or with a coffer for 
plaster ceilings. Lyric comes in 2- 
by 2-ft, 2- by 4-ft and 4- by 4-ft 
sizes. Polystyrene shielding is avail- 
able with a plastic louver insert, o 
as a regular one-piece shielding. 

Smitheraft Lighting, Chelsea 50, 
Mass. 


Lighting Unit (36) 

A new sealed beam, self-con- 
tained lighting unit is capable of 
providing 300,000 candlepower with 
a consumption of 1200 watts. The 
new Cleco sports lights are avail- 
able in 18 models and are produced 
in a wide range of styles to serve 
a variety of applications including 
tennis courts, football fields, base- 
ball fields, parking lots, etc. Her- 
metically sealed lights with sealed- 
in reflector are weatherproof. 

Commercial Lighting Equipment 
Co., 8636 Graham Ave., Los Angeles 
2, Calif. 
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NOW... a small, light, 
7 easy-to-install 
plastic control cable... 


OKONITE 


SMALL-CABLE SIZE, BIG-CABLE PERFORMANCE. That's the story on 
Okonite’s new P-30—the multiple conductor cable designed especially for 
modern control systems where space is limited. Suitable for either a-c 
or d-c circuits, 600-volt rating, it’s recommended for d-c circuits in wet 
locations and for temperature ranges to 75C. Rugged Okoseal jacket is 
moisture and flame resistant, provides a smooth surface for easy pulling. 


To meet the trend toward lighter, more compact control systems in industry 
and utilities, Okonite now introduces P-30, a superior quality, small dia- 
meter, all-thermoplastic control cable. It’s an ideal lightweight, general 
purpose cable for all types of installations—conduit, aerial, duct, tray, 
direct burial . . . in wet or dry locations. 


Over 30% smaller and lighter than conventional-size rubber cables, 
Okonite P-30 nevertheless provides the kind of performance normally 
associated with many larger diameter cables. The multi-wall construction 
of P-30 offers three-fold electrical protection, since both the two protective 
coverings and the basic insulation are high quality dielectrics. 


P-30 is especially suited for use under rigorous conditions. Double-wall 
construction provides excellent resistance to the chemical attacks of oils, 
acids, alkalies and other materials. The protective jacket of Okoseal— 
extruded over the cable assembly —assures a moisture- and flame- 
resistant covering. 


Another example of Okonite Cable’bility* in action ... P-30 is designed to 
give years of trouble-free service on vital installations. For complete 
details, write for Bulletin 1140, The Okonite Company, Subsidiary of 
Kennecott Copper Corporation, Dept. EC Passaic, New Jersey. 7983 
*Okonite Cable’bility... Cable Craftsmanship since 1878, 


small diameter 
Plastic control cable . 


20-mil Okolene 
(polyethylene) 


10-mil Color 

Coded Okoseal 
(polyvinylichloride 
compound) 


Clear Mylar Tape 

Protective Covering 
of Okoseal 


(polyvinylchioride 
compound) 


where there’s electrical power... there’s 


OKONITE CABLE 
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Vega? 


COUNT ’EM! 


@ FFICIENCY 


The new, modern design 
of the VEGA plus the ex- 
cellent qualities of the 
semi-gloss baked-on 
enamel finish with a re- 
flectance factor of approx. 
86% produce lighting effi- 
ciency of the highest caliber. 


@ cONOMY 


Crisp, trim lines plus 
deluxe, quality features 
and true versatility make 
the VEGA’s value un- 
equalled in its moder- 
ately-priced class of sur- 
face mounted fluorescent 
fixtures. 


@ YE-APPEAL 


Shallow 3'%2'' depth. 
Choice of four diffusers: 
"Starlite Prismatic’’ or 
formed polystyrene, plas- 
tic eggcrate or Albalite 
Pattern + 93. Available in 
12, 18, 24 and 48” widths. 


WRITE TODAY FOR FULL DETAILS 
AND CATALOG SHEET 


Sold Only Through Qualified 
Electrical Distributors 
METALCRAFT 


PRODUCTS CO., INC. 
6225 State Rd., Phila. 35, Pa. 
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Alarm Station (37) 

Proprietary systems for property 
protection provide 24-hour-a-day 
emergency, alarm, watch and com- 
munications service. During the 
working day, accidents, fires and 
other emergencies can be signaled 
from key locations throughout the 
premises. During non-production 
hours, patrolmen keep in touch with 
security center at regular intervals 
and are never far from a patrol 
station. The new Type TFW3B 
station provides the important 
features used in such security sys- 
tems. Face plate is traditional “fire 
alarm” red and white for visibility 
and identification. Face plate ex- 
tends ¢ in. beyond wall surface. 
Functions include: fire alarm, 
patrol report, emergency, guard call 
and communications. 

The Autocall Company, Shelby, 
Ohio. 


Tool (38) 


An improved Shur-Set R-450 
hammer-in fastening tool designed 
to meet the need of contractors in 
more rugged hammer-in work. 
Handle of tool extends from barrel, 
away from striking surface. Handle 
also enables workmen to set fasten- 
ers more easily in hard-to-reach 
places such as the limited space 
between conduit and electrical 
switch boxes. 

Ramset Fastening System, Olin 
Mathieson Chemical Corp., 460 
Park Ave. New York 22, N. Y. 


(39) 


A new series of electric unit 
heaters has been added to the 
Chromalox heater line. Designated 
type LUH, they are designed to 
solve space heating problems in 
factories, public buildings, stores, 
garages, etc. Heaters have metal 
sheath Chromalox Finetube electric 


Heaters 


elements with built-in line voltage 
overheat protection. Fan motor is 
totally enclosed and also has built- 
in thermal overload protection. A 
junction box is located on top of 
Bonderite-treated heater housing 
shell for connection from overhead 
wiring. Adjustable, horizontal lou- 
vers give positive control of air flow 
in desired direction. Ceiling mount- 
ing is accomplished by _ rod-type 
hangers. Swivel-type wall mount- 
ing brackets are optional. A wide 
selection of models offer heating 
capacities ranging 17,065 
Btu/hr to 85,325 Btu/hr. Power 
capacities range from 5 kw to 25 kw 
and 208 to 480 volts. Bulletin 
F 14100 is available. 

Edwin L. Wiegand Company, 
7500 Thomas Blvd., Pittsburgh 8, 
Pa. 


Saw (40) 


A new super-duty 10-in. saw, 
model 860, weighs 174 lbs and will 
cut 2?-in. stock at 90°, up to 21i-in. 
stock at 45°. A feature is floating 
guards. As cutting depth decreases, 
upper guard automatically rotates 
forward and lower guard rotates 
back. The 115-volt motor is rated 
at 14 amps. Overall length is 14 in. 
Handle is contoured for positive 
control. 

Skil Corporation, 
Ave., Chicago 30, II. 


5033 Elston 


Transformer (41) 


New 200- and 400-amp, 600-volt 
transformers have been designed 
for greater convenience in low volt- 
age metering. Size of units are 4 by 
4 by 23 in. Type CH6 is an outdoor 
class current transformer with her- 
metic sealed core and coil. The 12- 
in. diameter center hole will accept 
two No. 4/0 copper type RH, RW or 
RHW conductors. Units are avail- 
able either for outdoor or indoor 
use. Outdoor model, CH6-2, has a 
600-volt, 200-amp primary, 5-amp 
secondary unit with a ratio of 40/1 
core with coil completely encased in 
plastic. Model CH6-4 is similar to 
CH6-2 but with 400-amp primary 
and 80/1 core ratio. Indoor type is 
a cased unit but not hermetically 
sealed. Model CO6-2 is a 600-volt, 
200-amp primary with 5-amp 
secondary. Its ratio is 40/1 and is 
in a nylon case. Model CO6-4 is 
similar to the CO6-2 but tus a 
500-amp primary with an 80/1 
ratio. 

General Magnetics, Inc., 2641 
Louisiana Ave. S., Minneapolis 26, 
Minn. 
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ARROW-HART 
MAGNETIC 
STARTERS .. . 
NEMA SIZES 
© THROUGH 5! 


Here, for the first time, is a compact overload 
relay that compensates for both heat and cold, 
operating on the same time curve at all tem- 
peratures from -20°F to 165° F. Compensation is 
completely automatic. No field adjustment is 
needed. Operating mechanism is simple, rugged 
and dependable. 


This performance is made possible by the exclu- 
sive Arrow-Hart “Balancing Bi-Metal” which is 
located in a separate compartment and is not; 
therefore, affected by heat applied to the working 
bi-metal. 


e MUCH SMALLER SIZE... . than any other comparable 
unit now available. Base size is the same as stand- 
ard A-H Overload Relays. 


e USES STANDARD HEATERS . . . and works equally well 
with either quick-trip or regular type. 

e COMPENSATES AUTOMATICALLY for both heat or cold, 
by means of an exclusive, “Balancing Bi-Metal” 


AMBIENT COMPENSATE 


under the sun 


RELAY 


+165°F ¢ 


COMPENSATES 
FOR BOTH HEAT 
AND COLD FROM 
—20°F to 165°F 


RELIABLE AND ACCURATE PROTECTION REGARDLESS OF HEAT OR COLD 


Effective through a temperature range from 
—20°F to 165°F. 

DEPENDABLE IN OPERATION . . . and requires no adjust- 
ments of any kind. 

e AVAILABLE... with all A-H Starters. Ratings 
from 25 to 300 amperes, continuous current. 
Normally supplied with manual reset. If desired, 
relays can be equipped with a change-over lever 
that provides manual or automatic reset, as re- 
quired. 


IDEAL FOR USE... 
OUTDOORS ..... in oil fields and other 


installations subjected to wide seasonal or daily 
changes in ambient temperatures. 


INDOORS. . ._ for control installations lo- 
cated near boilers, furnaces, heating units or 
refrigeration equipment and subjected to wide 
daily changes in ambient temperature. 


SEE NEXT PAGE FOR CONSTRUCTION DETAILS and ADDITIONAL DATA~- - Bie 
THE ARROW-HART & HEGEMAN ELECTRIC CO., HARTFORD 6, CONNECTICUT 
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As shown in the accompan i drawing, 
the working bi-metal and t 
sating bi-metal are identical 1 


DEPENDABEE AUTOMATIC COMPENSATION for 
A WIDE RANGE OF TEMPERATURE CHANGES 


construction and are joined b¥iiaGEE 


pling bar. As the ambient temp@iiaie 
rises above 72°F, the compensati™ 
metal operates through the coupling 
to move the working bi-metal in ord 
to maintain its distance from the trifg® 


' —STANDARD HEATER CURVE (NOMINAL) 


625 -575 


\ , | QUICK TRIP HEATER CURVE (NOMINAL) 


arm. Similarly, as the ambient tempera- 
ture falls below 72°F, the compensating 
bi-metal operates to maintain its dis- 
tance from the trip arm. Therefore, trip- 
ping time remains the same regardless 
of temperature. Switching mechanism 
itself employs the same positive snap- 
action featured in all Arrow-Hart Over- 


PERCENT Of 


TOLERANCE BANDS 
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4 

load Relays. The calibrating screw 2004 | | 
| 
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permits precise setting. This screw is set 
and sealed at the factory and requires i 


no further adjustment. 100 + 
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SEND NOW FOR COMPLETE INFORMATION 


COMPARABLE IN SIZE TO 
STANDARD ARROW-HART O.L. RELAYS 


New 
Ambient Compensated Standard 
O.L. Relay O.L. Relay 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 

103 Hawthorn Street, Hartford 6, Connecticut 
MOTOR CONTROL DIVISION 

Please send me complete information on the new Arrow- 

Hart Ambient Compensated Overload Relays with exclusive 

“Balancing Bi-Metal’ Mechanism. 


name 


position 


company 


co. address 


city zone state 


ECM 


SNAP ACTION 
SWITCHING 
MECHANISM 


TRIP ARM 


\ 
COMPENSATING 


1 
CALIBRATING SCREW 
FACTORY SET AND SEALED 


PATENT NO. 2,908,786 


OPERATES ON THE SAME TIME CURVE AT ALL 
TEMPERATURES FROM — 20°F TO 165°F! 


ARROW ‘AH) HART 


since 1890 
MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 


| 
| 
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| 
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RESET LEVER 
MAIN BI-METAL : TYPICAL HEATER 
an 


Control (42) 


Bulletin 5108 PyroTemp, photo- 
electric temperature-control line, is 
a temperature-limiting device for 
controlling industrial heating proc- 
esses. Unit will control tempera- 
ture of moving parts or continuous 
strip, count-heated workpieces, con- 
trol automatic quenching, and con- 
trol induction or resistance heaters. 
Features include: has lead-sulphide 
photocells; plug-in output relay is 
thyratron controlled; uses indus- 
trial tubes; has an adjustable- 
potentiometer, temperature - level 
control. PyroTemp functions by 
measuring infrared radiation. The 
pickup, with an infrared sensitive 
photocell, is aimed at heated sur- 
face. An amplifier, temperature- 
selection dial, and output relay is 
housed in separate control unit. 
When temperature of heated work- 
piece exceeds that of pre-set level, 
relay operates. Ambient operating 
temperature range for control and 
pickups is 0 to 100 F. Power supply 
is 105-125 volts, 60 cycles. Current 
input is 0.385 amp. 

Clark Controller Co., 1146 E. 
152d St., Cleveland 10, Ohio. 


Furnace (43) 


An improved line of electric 
furnaces is available in outputs of 
62,000 and 82,000 Btu per hour at 
240 volts. Both units are designed 
for easy adaptation to complete 
year ‘round climate control. The 
62,000 Btu/hr furnace utilizes four 
44-kw heating elements which are 
energized and de-energized at timed 
intervals under thermostat com- 
mand. This provides modulated 
heat with accurate temperature 
control for entire home. The 82,000 
Btu/hr furnace has four 6-kw 
elements. Furnace capacities can 
be varied in the field to suit indi- 
vidual heating requirements. Fur- 
naces measure 41 in. long, 284 in. 
wide and 22? in. high. 

Mueller Climatrol, Division of 
Worthington, 2005 W. Oklahoma 
Ave., Milwaukee 1, Wis. 


Controller (44) 


A low-cost thermocouple-operated 
potentiometer controller for indus- 
trial and laboratory heating opera- 
tions has been introduced. System 
is designed for a wide variety of 
temperature control operations. 
Heart of system is a transistorized 
amplifier-relay panel containing all 
necessary operating controls and 
circuitry. Panel is constructed of 
heavy-gauge metal and is corrosion 
and vibration-resistant. Tempera- 
ture adjustments are made by turn- 
ing a dial on the cover of the 9- by 
10-in. panel. The non-indicating 
controller includes a built-in time 
proportioning unit. 

Minneapolis-Honeywell, Control 
Devices Div., 2753 Fourth Avenue 
South, Minneapolis 9, Minn. 


Bracket (45) 


A wooden pole and cross arm 
accessory mounting has been intro- 
duced for the Lamplighter Series 
15,000 photoelectric lighting con- 
trol. The two-piece cast aluminum 
alloy mounting consists of a right 
angle bracket and a round recepta- 
cle housing. Housing conforms to 
EEI-NEMA standards for twist- 
lock receptacle and provides full 
360° orientation for a photoelectric 
control. Right angle bracket has 
holes for lag-screw or other con- 
venient mounting arrangements. 
New accessory, which can be used 
to mount Lamplighter on any verti- 
cal flat surface such as a brick wall, 
wooden pole or cross arm, has an 
over-all height of 74 in. Bracket 
measures 5 in. from bottom to 
right angle, and receptacle head 
measures 24 in. high and 24 in. 
across top. 

Acme Wire Company, Utility 
Products Div., New Haven 14, Conn. 


Lampholders (46) 


A new type of pull mechanism is 
featured in two new porcelain pull 
lampholders with outlets. Both are 
for use on 4 in. boxes; lampholder 
No. 35 with 3-wire grounding out- 
let and No. 36 with regular parallel 
slot outlet. New mechanism uses a 
conical spring instead of a helical 
spring which permits it to “float” 
in contact. They have a special alloy 
contact shell and are fully sup- 
ported around lamp aperture for in- 
sertion of lamps. Dust covers are 
permanently attached. 

Pass & Seymour, Inc., 
Station, Syracuse 9, N. Y. 


Solvay 


to the imagination 


60 PAGES IN FULL COLOR 


This new lighting fixture catalog in- 
structs, intrigues and excites — even as 
it displays a product line of unmatched 
breadth of selection and ability to sat- 
isfy a particular need. Budget-priced 
favorites and superb decorator lumi- 
naires alike are found on these pages 
. . « are dimmiing and photo-electric 
light controls; a complete range of 
pendants and pulldowns, posts and lan- 
terns; fluorescent and recess lighting. 
Profusely and handsomely illustrated in 
full color . . . descriptions that are in- 
formative and action-provoking. This 
happy combination of merchandise, ar- 
itistry and text adds up to a catalog that 
will be a delightful source of reference 
for all home decorators. 


eee 


& PROGRESS MANUFACTURING CO., INC. 
ECM-11 Philadelphia 34, Pa. 


Please send FREE copy(s) of your 
‘new No, 105 Catalog. 


Name 


c 


pany___ 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1960 


om 
} 
- 
4 
ta 
2 
{ 
ine 
» 
] 
4 
173 
q 
a 
= 
Fat = 


240, 480 
and 600 
VAC 


250 VDC 


FUSIBLE or NON-FUSIBL 


100 AMP HEAVY DUTY 
SAFETY SWITCH 


For Commercial and Industrial Installations ... 


these new switches are designed for safe operation, 
dependable performance, and provide positive protec- 
tion for the user. Design and construction features 
include: 


VISIBLE BLADES... 
show at a glance the switch is in the “OFF” or open 
position. 

DEAD-SAFE DESIGN... 


switch cannot be operated when cover is open. 


INTERLOCKING INDICATING COVER ... 


can only be opened when switch is in “OFF” position. 


QUALITY CONSTRUCTION ... 
with knife blade contacts and all current-carrying 
parts silver plated. 


COMPACT DESIGN .. . 


providing maximum wiring space in gutters. 


Supplied with NEMA I (General Duty) enclosure. 
Available with 2, 3 or 4 poles. Write for details to The 
Arrow-Hart & Hegeman Electric Co., Dept, ECM, 103 
Hawthorn St., Hartford 6, Conn. 


ARROW AH HART 


ually since 1890 
ENCLOSED SWITCHES e WIRING DEVICES 
MOTOR CONTROLS @e@ APPLIANCE SWITCHES 


Battery Charger (47) 


Two new models of lead-acid, 
motor-generator battery chargers 
designed specifically for charging 
motorized hand-truck batteries, the 
PCL-20S and PCL-6S respectively, 
charge 20 and 6-cell batteries hav- 
ing a 300- to 450-amp-hour charg- 
ing rate. Designed to conform to 
ITA standards, chargers are pro- 
tected against excessive output cur- 
rents, motoring due to wrong po- 
larity battery connection or power 
failure, and charger damage from 
generator overload or single phas- 
ing of the power supply. An exclu- 
sive cell thermostat for inserting 
right into battery cell is offered. 
Reacting to overload, the thermo- 
stat cuts the charger off the line if 
cell temperature rises too high and 
starts it again when cell tempera- 
ture returns to a safe level. 

Lincoln Electric Company, Cleve- 
land 17, Ohio 


Ladder (48) 


A new line of all steel rolling 
step platforms designed for mobil- 
ity with stability. The line features 
a flared base on all models, and a 
caster locking device on the 6-ft 
through 12-ft models. The locking 
device automatically locks ladder to 
floor when user first steps on ladder. 
One through five step models are 
equipped with spring-loaded casters 
as standard equipment. They are 
available for working heights to 
15 ft with safety treads of expanded 
metal or non-slip rubber or anti- 
skid grating. 

Louisville Ladder Co., 1101 West 
Oak St., Louisville, Ky. 


Thermostat (49) 

A new Click Dial electric heat 
thermostat with built-in thermom- 
eter. Designated as Type 800A, 
single pole, and 800B, 2-pole, the 
wall thermostat offers all features 
of original Click Dial thermostat. 
The “click dial” feature permits 
precise adjustment of temperature. 
Other features include: “straight- 
in” wiring terminals, no heat dial 
setting, a removable decorator 
panel. Thermostat has a range of 
40° to 84° F, and a mechanical dif- 
ferential of 4° R. It is rated at 22 
amps at 120 or 240 volts ac, 2500 
watts, at 120 volts ac, 5000 watts, 
at 240 volts ac, 19 amps at 277 volts 
ac, 5000 watts. Designed for flush 
mounting on standard 2 in. by 3 in. 
wall box. Bulletin 3205 is available. 

Penn Controls, Inc., Goshen, Ind. 
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Product Briefs 


(50) A cold-weather vinyl elec- 
trical tape known as_ Slipknot 
“CW” and works at 20° below zero 
is being marketed by Plymouth 
Rubber Co., Inc., Canton, Mass... . 
(51) Custom Control & Mfg. Co., 
Hospital Product .Div., Buena 
Park, Calif., has designed and de- 
veloped a new ground detector 
system. 


(52) Telephone cabinets which 
are 72 in. high and are made from 
galvanized steel sheets are now 
being manufactured by General 
Metals, Inc., Greensboro, N. C.... 
(53) General Electric Co., Schenec- 
tady, N. Y., has announced new, 
higher current ratings in the EJ 
line of current-limiting fuses for 
short-circuit protection of power 
transformers. 


(54) The new Tele-Tracer wire- 
less paging system which speeds 
messages to key personnel in 
industrial plants, stores, offices, hos- 
pitals, etc., is now being distrib- 
uted by Standard Research Con- 
sultants, Inc., New York, N. Y.... 
(55) Katolight Corp., Mankato, 
Minn., announces a new 125-kw 
generating set developed for use 
in industrial plants, institutions, 
hospitals, and public buildings. 


(56) A new brushless frequency 
converter for single-phase drive 
designed to supply 3-phase, 400- 
cycle power from a 60-cycle source 
is announced by Georator Corp., 
Manassas, Va.... (57) Rose Man- 
ufacturing Co., Denver, Colo., has 
developed a ladder climber with a 
rung gripper that attaches to the 
rung. 


(58) New bituminous fiber con- 
duit is now being produced by Tri- 
angle Conduit & Cable Co., Inc., 
New Brunswick, N. J.... (59) T. B. 
Wood’s Sons Co., Chambersburg, 
Pa., has announced “Sure-Flex” 
spacer couplings equipped with 
special detachable hubs that per- 
mit the coupling of shafts spread 
as far apart as 74 in., depending 
on coupling size. 


(60) A line of pure white wir- 
ing devices which includes conven- 
tional wall switches, outlets and a 
variety of wall plates, has been 
introduced by The Bryant Electric 
Co., Bridgeport, Conn.... (61) The 
Opad Electric Co., New York, N. Y., 
has announced production of a new 
portable ground detector to indi- 
cate leakage and grounds on nor- 
mally underground power systems. 


Exclusive 


NEW 
One Piece 
Terminal- 
Contact 240 VOLTS ¢ 3-POLE, 
. 3-WIRE S/N and 4-WIRE S/N 
Construction 


Only 4 Parts Per Pole... 
Your Assurance of Cool 
Efficient Operation! 


e STURDY, KNIFE-BLADE CONTACTS... fully visible 


to provide assurance of safety. 


e EXCLUSIVE CAM MECHANISM... with spring action 
gives effect of quick make-and-break, insures positive 
opening and closing of contacts. 


e STURDY, COMPACT, NEMA! ENCLOSURE ... has 


ample knockouts. Extra-wide gutters provide plenty 
of wiring space. 


Write now for complete information. Dept. ECM, The 
Arrow-Hart & Hegeman Electric Co., 103 Hawthorn St., 
Hartford 6, Connecticut. 


ARROW HART 
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‘Montgomery, Penna. 


Catalogs, Bulletins 
and 
Engineering Data 


(62) SYNCHRONOUS Motors. Tech- 
nical characteristics, specifications, 
ratings and outline dimensions of 
new Slo-Syn synchronous motors 
are described in folder SE-L2604, 
8 pages. The Superior Electric Co. 


(63) INDICATOR LIGHTS are de- 
scribed in two new brochures “Da- 
talites,” 8 pages, and “Lights That 
Enlighten,” 4 pages. Dialight Corp. 


(64) LIGHTING. Residential and 
commercial fixtures and brackets 
with a wide variety of applications 
are featured in new 8-page catalog. 
EJS Lighting Corp. 


(65) COAXIAL CABLES. An extensive 
listing of non-R/G coaxial cable 
construction designed to meet un- 
usual requirements has been com- 
piled. Times Wire and Cable Div., 
The International Silver Co. 


(66) INSULATING MATERIALS. New 
manual G-65 covers a wide range of 
subjects on methods and equipment 
for testing insulating materials. 
Associated Research, Inc. 


JOHN S. VAN ALSTYNE, co-owner and 
manager, Van Alystne & Sons Electric, 
Sacramento, Calif., has been named 
chairman of the 28th annual convention 
of the Electrical Apparatus Service Asso- 
ciation, Inc., which will be held in San 
Francisco, June 11-14, 1961, at the 
Jack Tar Hotel. 


(67) GENERATORS. Bulletin 700 
(A,B) describes full line of ac and 
de generators and motor genera- 
tors. Howell Electric Motors Co. 


(68) RELAYS. 8-page booklet ‘““How 
To Adjust and Maintain Relays” 
contains detailed instructions with 
line drawings to correct relay diffi- 
culties. P. K. Neuses, Inc. 


(69) COMPRESSION connectors and 
new developments and improve- 
ments are described in new bro- 
chure. Anderson Electric Corp. 


(70) OUTDOOR LIGHTING. New 32- 
page catalog TP-2 includes photo- 
graphs, specifications, and dimen- 
sions on their entire cast-aluminum 
line of incandescent and mercury 
vapor sealed-beam floodlights and 
clusters, etc. Stonco Electric Prod- 
ucts Co. 


(71) VOLTAGE REGULATORS are de- 
scribed in a new handbook provid- 
ing complete specification data for 
2,020 standard magnetic voltage 
regulator models. Raytheon Co. 


(72) TEXTILE LIGHTING is the sub- 
ject of a 12-page publication titled 
“Higher Profits Through Better 
Textile Lighting.” General Electric 
Co. 


(73) TIMING DEVICES. Engineering 
bulletin 5903-1 covers line of 
“DODO” electronic time delay re- 
lays. Bulletin 5903-2 describes line 
of ac operated electronic time-delay 
relays. Tempo Instrument Inc. 


(74) LIGHTING. A _ new booklet 
“Glass—Integral Component of 
Quality Lighting” illustrates the 
use of glass in several lighting in- 
stallations. Corning Glass Works. 


(75) PARALLEL GROOVE CLAMPS. 
Technical data and test information 
on center bolt parallel groove 
clamps, PAC Series and PAA Ser- 
ies, are contained in data folder 
6007. Jasper Blackburn Corp. 


(76) CONDUCTORS. 24-page cata- 
log illustrates products in easy to 
find forms, tables and specifications 
relating to various kinds of con- 
ductors. Ettco Wire and Cable 
Corp. 


(77) LIGHTING PROJECTION EQUuIP- 
ment in copper and aluminum for 
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QPLM6500 for thin-lined 


QPCX7400 “‘Wrap-around”’ 
all-plastic enclosure. 


QRH7500 (Scul ) with 
oll-curved styling. 


a 


Adaptability for future change is a basic design principie in back 
of Sunbeam Lighting fixtures. For instance, when you specify 
and install the ultra-shallow, surface-mounted Visionaires” 
#6500, #7400, #7500 or #8500 you are automatically 
QP8500 (Shallorama®) 
pioneer in shallow , planning ahead. The diffusers to these versatile series are all 
eee ee interchangeable. They give the building owner a wide choice 
of 16 different lighting possibilities when planning alterations. 
‘ He might select QP8500 (Shallorama®) because of its recessed 
ee oF look and wide light distribution, QRH7500 (Sculpturama®) with 
the sculptured look and which is unexcelled in low brightness 
Investigate how Sunbeom Lighting control or the QPCX7400 (‘Wrap-around”) with exclusive 
today can save tomorrow! SUNLUX® plastic enclosure for soft diffusion. A quick change in 
lighting is as simple as the unique, tool-free, “hook-on” hinging 
SUNBEAM LIGHTING COMPANY arrangement can make it. Merely change the framed diffuser! 


777 East 14th Place, Los Angeles 21, California — 3840 Georgia Street, Gary, Indiana 
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ANCHORING AND DRILLING DEVICES FOR 
FASTENING ANYTHING TO MASONRY 


@ Economical all around 


@ Elastic compression absorbs shock, vibration 


@ Made without plastics: won't wilt with heat, crack from cold 
@ NOW branded ‘‘RAWL”’, numbered with screw size 


SABER-TOOTH drill-n-anchor 
— DURATHERM heat-treated 


plus a full line of other 
MASONRY ANCHORS, DRILLS, ACCESSORIES 


drills fast ¢ holds tight 


PRODUCTS 


are all described in this pocket-size 48-page “‘Masonry Anchoring Handbook”. 
For FREE copy, mail coupon to: 


The RAWLPLUG Company, Inc. 
212 Petersville Road, New Rochelle, N. Y. 


Please send my FREE “Masonry Anchoring Handbook”. 


Name... 
Title...... 
Company 


Address 
® 


fo] 


CODE INTERPRETATIONS were one of 
the main subjects discussed at the recent 
eastern section IAE!l meeting at Ports- 
mouth, N. H. Discussing one of these 
problems are: Francis Waters, electrical 
inspector, NYBFU, Syracuse, N. Y. (left), 
and V. E. Klein, fourth vice president 
of the eastern section I!AEI and chief 
electrical inspector for the Syracuse Dis- 
trict of the New York Board of Fire 
Underwriters (right). 


public, industrial and government 
facilities is described in catalog and 
handbook C604. Independent Pro- 
tection Co., Inc. 


(78) ELECTRIC UTILITY bus duct 
application data is contained in 12- 
page booklet 30-664. Westinghouse 
Electric Corp. 


(79) INCANDESCENT LIGHTING. 12- 
page supplement called Cornet 
Series II describes new addition to 
series. Jay Lighting Mfg. Co. 


(80) MANUAL MOTOR STARTERS. 
Bulletin GEA-6358C, 12 pages, de- 
scribes CR101 manual motor starter 
for fhp motors and CR1062 manual 
motor starter for integral hp 
motors up to 74 hp. General Elec- 
trie Co. 


(81) INDUSTRIAL INCANDESCENT 
LIGHTING catalog diagrams and de- 
scribes units for general lighting 
and specific industrial needs. Ben- 
jamin Div., Thomas Industries, Inc. 


(82) SPORTSLIGHTING. Bulletin 
2721, revised edition, features 
nearly 100 suggested lighting lay- 
outs for sports. Crouse-Hinds Co. 


(83) HIGH VOLTAGE TEST EQUIP- 
MENT is described in short-form 
catalog No. 60. Peschel Electron- 
ics, Inc. 


(84) FLOODLIGHTING HANDBOOK 
covering the selection, specification 
and installation of floodlights. The 
Spero Electric Corp. 


(85) AVIATION electrical equipment 
is described in Bulletin 2724 
“Lighting and Control Serving 
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Butyl rubber insulates modern bus duct systems. 


Enjay Butyl tops all vulcanizable 
rubbers in electrical and dielectric 
properties ... in resistance to corona 
and ozone breakdown and water ab- 
sorption. Its high dielectric strength 
insures against electric breakdown 
under normal or surge voltage. Its 
heat resistance permits higher cur- 
rent flow for a given conductor size. 
Butyl also offers outstanding resist- 


R 


Butyl rubber insulates modern high-voltage transformers. 


BUTYL 


best way to handle electricity 


ance to weathering and sunlight .. . 
chemicals . . . abrasion, tear and flex- 
ing ... superior damping properties 
...unmatched impermeability to gases. 
Result? Butyl is ideal for wire and 
power cable, transformers, tapes, bus 
bars, and other insulation applications. 

Find out how this versatile rubber 
can improve your product. Contact the 
nearest Enjay office. Home Office: 15 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


West 5lst Street, New York 19, 
N.Y. Other Offices: Akron* Boston 
Charlotte * Chicago* Houston « Los 
Angeles New Orleans Plainfield, 
N. J. ¢ Southfield, Mich. « Tulsa 
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For “fishing” 


WALTER STONE, chief electrical inspec- 
tor, NY Board of Fire Underwriters, Utica, 
N. Y., attended the IAEI Eastern Section 
meeting, recently held in Portsmouth, 
N. H. 


Aviation 24 Hours a Day.” Crouse- 
Hinds Co. 


(86) ELECTRIC HEATING. A new 
“heat computer” with booklet to 
help in figuring heat loss and cost 
for electrically heated homes and 
other buildings. Arvin Industries, 
Inc. 


USE NEW JET LINE, 
NON-CONDUCTIVE 


(87) FLUORESCENT LAMPS. A new 
booklet entitled “Introducing High- 
Efficiency Fluorescent Lamps,” 
wa presents technical data and sug- 
gests applications for the new light 
source. Westinghouse Electric 


Safer... speedier...costs less, too! 4% | 


(88) SIGNALING EQUIPMENT cata- 
s log, Bulletin S-100, 60-pages and 

ne three supplements—S-100 C-I, S- 

“eee 100-OEM and S-100 R—includes 
product descriptions, illustrations, 

In any size, any type conduit, fish with Jet Line specifications and ordering data. 


RIGID ROPE and do away with dangerous metal | Edwards Co., Ine. 
tapes. 


(89) TRANSISTORS. New exten- 


* Pat. Pending ® Non-conductor — braided poly jacket over solid sively-transistorized MOTRAC two- 


poly core. 
+ Flexible — easy to push, easy to grip, won't 
“spring” out of hand, glides smoothly without 
drag or damage to conduit. 


© Long-lasting—can’t rust, won’t separate, strong 
and durable. 


e Lightweight—50’ length weighs only 14 oz. 
@ 50’ and 100’ lengths — costs less than any fish 
tape designed for use in all types of conduit. 


“Guide Sleeve” of polyethylene, 12” length, in- 
cluded—for use in feeding Jet Line RIGID ROPE 
into outlet boxes. 


For full information on RIGID ROPE, 
and the complete Jet Line Method of 
wiring conduits, ask your distributor or 


BART F. GREENE, recently retired super- 
J T LINE PRODUCTS, INC. vising chief inspector for the Dept. WS 


{ i | G&E, New York City, attended the 36th 
615 FUGATE AVE., CHARLOTTE 5, NORTH CAROLINA fe ae | annual meeting of the IAE! Eastern Sec- 


tion, held at Portsmouth, N. H. 
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R. A. ROCKFORD, chief construction 
representative, Consolidated Edison Com- 
pany of New York, Inc., New York City, 
attended the recent Eastern Section IAEI 
meeting at Portsmouth, N. H. 


way radio line is described in bro- 
chure. Motorola Inc. 


(90) REDUCED-VOLTAGE STARTERS 
are described in 8-page publication, 
GEA-6860A; contains a selection 
and comparison table covering the 
various types of starters. General 
Electric Co. 


(91) LIGHTNING SAFETY. New edi- 
tion of “Lightning Facts and 
Figures” points up increased need 
for protection with rules on light- 
ning safety for life and property. 
Lightning Protection Institute. 


(92) TRANSFORMERS. 24-page pub- 
lication, GEA-6907A, contains se- 
lection and application information 
on specialty dry-type transformers. 
General Electric Co. 


(93) BUILDING PRODUCTS catalog is 
now available which details fea- 
tures of line. Progress Mfg. Co. 


(94) ALUMINUM Boxes. Bulletin 
657 describes die-cast-aluminum 
Pylets which are copper-free, and 
Bulletin 658 describes standard 
grade die-cast-aluminum Pylets. 
The Pyle National Co. 


(95) POWER SUPPLIES. Bulletin 
GED-4184, 8 pages, discusses 
standard line of transistorized de 
power supplies. General Electric 
Co. 

(96) INDICATOR LIGHTS with engi- 
neering data and specs of over 30 
basic styles are featured in Catalog 
120. Control Switch Div., Controls 
Co. of America. 


(97) SPEED CONTROL. Color bro- 
chure describes Varidyne ac con- 
trolled speed systems which provide 
adjustable speeds on fixed-speed 
motors. U. S. Electrical Motors Inc. 


~ 


Flexibility 
that works 
for 


073 


SS 


++» WORKS FASTER AND EASIER ON THE JOB! 


[ervecteic/ 


Foot-by-foot flexibility of Royal portable cord makes 
it the easiest handling, fastest working cord 

you can use on any job. Royal rates first among 
electrical men everywhere because it is quality- 
controlled to meet all the high performance standards 
you look for in portable cord — safety, flexibility, 
durability, dependability. 

Next time you order flexible cord, specify Royal. 
Your wholesaler has a complete range of Royal types 
and sizes — rubber, neoprene, and plastic 

jacketed cords, power cables, thermostat cable, lamp 
and fixture wires, machine tool wires, and heavy- 
duty “POWR-KORD” extensions. Priced right, too! 


ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 
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Sudden Splash 
or 
Soaking Shower 


won’t stop a Wagner® DP Motor... 


SLEEVE BEARING MODELS AVAILABLE...DP 
Motors are built in NEMA frame sizes 182 through 
445U; 1 through 125 hp—1750 RPM—40°C; 
available with ball bearing construction as illus- 
trated or steel-backed, babbitt-lined sleeve bear- 
ings. Larger motors (Type RP) are available 
through 1000 hp. 


182 ELECTRICAL 


Wagner® Type DP Motors are doubly protected by rugged, 
corrosion-resistant cast iron frames and dripproof en- 


closures. Splashing or falling liquids, corrosive acids, salts, 
and alkalies can’t stop their smooth operation. Designed 
to meet a wide variety of applications— including many 
that used to require splashproof motors—-Wagner Doubly 


Protected Motors pack plenty of power into precious 


little space, are lightweight, long-lived, and pare down- 
time and upkeep costs to the bone. Simply put... they 


get the job done. Let your nearby Wagner Sales Engineer 


show you how these motors can be applied to your needs. 


Call him, or write for Bulletin MU-223. 


Wagner Electric Corporation 


6413 PLYMOUTH AVE., ST.LOUIS 33, MISSOURI 


CAN BE RELUBRICATED ... Original factory lubri- 
cation will last for many years in normal service, 
but openings are provided to permit the relubri- 
cation that adds years to motor life under severe 
conditions, 


COOL RUNNING... Specially designed baffles 
direct cooling air through the motor to reduce 
stator temperature, thus increasing motor life. 
Blowers, cast as part of the rotor, move large 
volumes of air without noise or vibration. 


WM60-20 
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Reader's Quiz 


Motor Insulation Tests 


QUESTION L38—Recently we had 
a failure on a 1000-hp 6000-volt 
motor that prior to start-up had a 
Megger reading of 320 megohms. 
This resulted in a costly rewinding 
job that we would like to avoid in 
the future. 

Is there an insulation tester on 


the market that can predict the 


exact condition of the insulation 
under all circumstances ?—J.A.M. 


ANSWER TO L38—The failure 
may have been due to a breakdown 
between turns, between phases, or 
between conductors and the case. 
No insulation-resistance tester can 
measure the insulation resistance 
between turns, since this compara- 
tively high resistance is in parallel 
with the very low resistance of the 
windings themselves. 

I, R. readings with a high-voltage 
Megger are advised periodically be- 
tween the rotor and stator wind- 
ings and the case, to test the I.R. of 
each winding to the case. These 
tests are also advised between 
phases of the stator windings, after 
separating the phases at the motor 
terminal box or the starter, to test 
the I.R. between phases. It is also 
suggested that such tests be made 
before starting the motor after a 
prolonged stoppage if there is any 
risk that it may have become damp. 
Little more can be done by insula- 
tion-resistance testing. 

It is, of course, possible that the 
impending failure could not be de- 
tected by insulation tests. It might 
have occurred due to some other 
cause, such as overload, faulty 
ventilation, a faulty contact or a 
supply fault. It might also have 
resulted from a high-voltage surge 
due to a switching operation or 
or lightning. Surge arresters may 
provide protection against such 
faults.—J.L.W. 


ANSWER TO L388—To my knowl- 
edge there is no test equipment on 
the market that can predict the 
exact condition of the insulation 
under all circumstances. 

However, I am a firm believer in 
using the Megger when given the 
choice of equipment that is avail- 
able for determining apparent 
dielectric stress qualities of elec- 
trical insulation. No instrument 


QUESTIONS from readers on problems of industrial equipment, i 


e and 


repairs. 
out of their experience. 


can assure you that the motor insu- 
lation will remain stable when the 
unit is energized even though the 
Megger revealed a more than safe 
value for an applied potential of 
6000 volts. The basic “rule of 
thumb” requires that the minimum 
Megger insulation reading should 
be at least one megohm per applied 
1000 volts potential plus an addi- 
tional megohm for insurance and 
taken at normal full-load operating 
temperature. In this case a read- 
ing of seven megohms would seem 
adequate and despite a reading of 
320 megohms, the insulation failed. 
I suspect though that this reading 
was taken between winding con- 
ductor and motor frame or ground 
bus and which did not reveal the in- 
sulation resistance between the 
phase belt insulation where dif- 
ferent phase conductors occupy 
the same stator slots. I also sus- 
pect that if the motor phase wind- 
ings had been opened and the Meg- 
ger applied between all 3-phase 
windings, it would have indicated 
dangerously low insulation resist- 
ance between phases where high 
potentdal differences exist during 
operation. 

Motor winding insulation failure 
is usually caused by the following 
factors or combinations: poor work- 
manship during coil installation; 
moisture allowed to condense on the 
coil surfaces; dirt and foreign con- 
ductive materials lodging in the 
crevices and surfaces of the wind- 
ing ends; atmospheric conditions 
that are injurious to the insulation 
qualities; and last but not least, 
excess lubrication or defective bear- 
ing shields allowing grease or oil to 
infiltrate the windings. 

Periodic Megger tests will show 
up a deteriorating insulation pro- 
vided records are kept of previous 
readings, ambient temperatures 
and atmospheric conditions at each 
time of test. By use of a refer- 
ence chart or graph and when 
the Megger readings begin to show 
a consistent decrease in insulation 
resistance, it is time to investigate 
by taking the unit out of service, 
opened up, thoroughly cleaned in- 
ternally, sufficient heat applied to 
the windings at approximately 175 
F. Megger readings are taken until 
the insulation resistance ceases to 
climb. Windings are dipped or 
sprayed with a good quality insula- 


Answered by electrical int e 


gi s and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


tion varnish and heat re-applied 
until the varnish dries thoroughly. 
Use these new insulation-resistance 
readings as a target and although 
there probably will be some decline 
after the unit is put in operation, 
a point will be reached whereby 
the readings will stabilize under 
normal conditions and still remain 
in a safe operating range. 

If the motor is “Wye” connected 
it would more than pay to bring the 
wye connections out to a discon- 
necting dummy pothead having the 
stationary pothead terminals short- 
circuited to close the wye. If at- 
mospheric conditions are a problem, 
the pothead could easily be installed 
in a dust-tight junction box at- 
tached to the machine and made 
easily accessible to qualified person- 
nel—thus periodic Megger testing 
between phase windings and ground 
could be performed in a matter of 
minutes. 

If the motor is delta connected 
the job could be accomplished with 
two disconnecting dummy potheads 
mounted back to back, spacing not 
too important as all disconnecting 
operations would only be performed 
when the motor is secured from the 
line. (See sketch below.) 

If the phase windings are multi- 
plied internally, (that is two or 
more phase windings in parallel) this 


\W 


Disconnecting pother 
mounted on 
machine. 


Dustproof junct 
mounted on 
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How Day-Brite lighting helps a school 
prepare for tomorrow 


ae The “little red school house” was fine in its day, 
- but future demands on our educational system 
3 require a new kind of educational plant. This J 
high school, incorporating some of today’s most 
forward-looking architectural concepts, promises 
q to remain modern and efficient for years to come. 43) e. 


With great attention given to both form and 4 

function throughout, Day-Brite was the logical a 

lighting choice, Semester after semester after lp Dy 

semester, these fixtures will provide highest 


operating and maintenance economies. \\e 


If a school building or remodeling project fig- \y Vy \ aa 

ures in your “tomorrow”, consult your Day-Brite \\\ \ 

representative about the lighting designed with \ \\ \ ; 
“tomorrow” in mind. Day-Brite Lighting, Inc., Y 
6260 N. Broadway, St. Louis 15, Mo. and Santa 
Clara, Calif. In Canada: Amalgamated Electric Fi 
Corp., Ltd., Toronto 6, Ont. 1 CYT) | 


NATION'S LARGEST MANUFACTURER OF \ 
COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT : 


PRINCETC 
HIGH * 
SCHOOL 


‘ 
Ha! 
| 
\ \ \ \ 4 A / 4 4 
NW A / 
\ 
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Superb Day-Brite Holiday fixtures maintain a minimum lighting level of 70 footcandles. 


Princeton High School, 
outside of Cincinnati 


Architect: 

Potter, Tyler, Martin and Rot 
Consulting Engineer: 
Fosdick and Hilmer 


Electrical Contractor: 
Beltzhoover Electric Co. 


Bade 


F 
ei: Molded acrylic plastic enclosures control light prismatically, eliminating glare. 4° 


could pose a problem as it might 
not be feasible to bring out all the 
individual winding paths but would 
certainly bear investigating when 
considering the expense to repair a 
1000 hp unit. 

Last but not least is the quality 
of insulation, a mute question in- 
deed, especially if the motor insula- 
tion is aged. Motor manufacturers 
try to limit “‘turn-to-turn” voltage 
difference potential to a minimum 
and endeavor to provide the maxi- 
mum allowable insulation around 
and between each conductor. Good 
housekeeping on the part of main- 
tenance personnel to retain clean, 
dry, and impervious coil belt insu- 
lation coupled with stable, allowable 
operating temperatures should 
minimize premature insulation 
aging and promote satisfactory pro- 
longed service. 

Also, it is assumed that the strip 
heater circuit is checked to make 
certain that heat is applied when 
the motor is secured to insure that 
no moisture be allowed to collect 
among the internal windings. If 
this is not the case, it is certainly 
recommended. To prevent a costly 
burnout it would pay to have the 
heater circuit checked each time the 
unit is secured from the line es- 
pecially if left secured overnight 
or longer periods. An inexpensive 
ammeter could be installed in one 
leg of the heater circuit as a visual 
indicator to the operating personnel 
that the circuit is closed and the 
heat applied.—N.H.P. 


NEW BULLETIN FREE... Standard dry type transformers 


Gives weights, sizes and per- 


Car Braking Methods 
formance features of Standard’s for light, power and control are 8 


dry type line. designed for service wherever equip- QUESTION M38—We are design- 
ing a counter-balanced hoist on the 
Seog | ment is required in hazardous areas. escarpment of the Cumberland 
Most major oil companies use them. Plateau to lower quarried quartzite 
stone to valley level where it will be 
machine cut into building shapes 
case, hardens and seals out lint, dust and sizes. 
and dirt. They cut noise levels, im- Since the loaded car will require 
considerable braking to maintain 
safe speeds on the 55% grade, we 
rise and are lighter in weight and are exploring the possibilities of 
electric braking on the 300 hp, 
2300-volt, 3-phase, ac motor by 
Get the facts today from your near- either one of the conventional 
by Standard representative or write methods; such as, de dynamic brak- 
ing, capacitor braking, regenerative 
braking, or by the not too success- 
ful plugging method. 

We are informed on the handi- 
caps of the latter with the serious 
overheating of the resistor banks 
and the subsequent early deteriora- 
tion thereof. Then too, if you will 
observe the diagram, it is obvious 
EXPRESS 2-1563 * WARREN, OHIO that if power is not disconnected 

“WHEREVER THERE IS POWER’ | from the motor as it reaches zero 


FOS LIGHT, POWER CONTROL 


DRY TYPE TRANSFORMERS | 


Standard’s compound fills the entire 


prove regulation, reduce temperature 


smaller in size. 


directly to us. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1960 


> 
4 
Al 
5 
: 
77 
: 
KE 
: q 
186 
A, 


Boxes 
for every job 


from one reliable source 


RACO 


and fittings for every need 


Raco is the one line that gives you the right 
box for any job you may be doing. Further- 
more, Raco boxes have quality features that 
are hard to equal. From the uniform, easy-out 
knockouts to the bright, smooth finish, Raco 
welded boxes are tops. 


For that matter, fittings too. From the largest 
service entrance fitting to the smallest, you'll 
find the right fitting at Raco. 


Most versatile and complete line of roughing-in materials 


ALL-STEEL 2QGrPMENT 


Aurora, Illinois 
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HOW GOOD IS... | 
AN IMITATION Aniptrap’? 


| 


for 
600 Volts 
or less 


Amp-traps are our products. We originated and developed them. We alone 
manufacture them. They are so good that others are now imitating them. 
This is flattering because it indicates Amp-trap is superior. But, don’t be 


confused by imitations. 
Aniptrap’ 


“Just like Amp-trap.” “As good as Amp-trap.” “Works like Amp-trap.” 
“Better than Amp-trap.” These are the deceptive phrases that imitators 
must use. Without them they can neither explain nor sell their substitutes. 


Whenever you need Amp-trap, you want Amp-trap — not an imitation or 
a substitute. Amp-trap is a very special current limiting device with high 
interrupting capacity. Regardless of claims, imitations aren’t enough. More 
than 27 patents prove it. Nothing takes the place of Amp-trap! For your 
own protection specify Amp-trap. Then — make sure you get it. 


THE CHASE-SHAWMUT co. 
374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 


rriower® one rime 
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Regenerative 
braking 


speed, the motor will accelerate up 
to the synchronous speed in the 
reverse direction. This means the 
hoist engineer is relied on to cut off 
power at the critical moment, un- 
less some automatic means can be 
provided such as a zero speed 
switch. 

It is suspected too, that the 
motor has high losses when operat- 
ing in the plugged position of the 
controller. It is estimated that 
such losses may total up to thrice 
normal values as plugging to a stop 
is achieved in comparison to those 
of accelerating from zero to syn- 
chronous speed. 

It will be appreciated if experi- 
enced mine power men will elab- 
orate for us on the advisability of 
using regenerative braking with 
the thought of reducing our 
monthly billing to some small 
degree without risking early re- 
placement of the resistor banks 
through overheating, plus the 
hazard of flashovers across the slip 
rings in the inadvertent instances 
of overspeeding.—W.W 


ANSWER TO M38— Although 
plugging is by far the most popular 
method of braking motors, you are 
correct in your belief that it is ex- 
tremely wasteful of energy and of 
course it does impose a severe load 
on the secondary resistors. The 
danger of a motor reversing after 
being plugged to a stop may be 
eliminated through the use of a 
zero speed switch, which will open 
the reversing contactor whenever 
the motor speed reaches zero. 
There are three types of zero speed 
switches, friction, magnetic and 
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COMPARE 


Clark CY" Magnetic Starters give you more 


Buy on proof of performance! Make your own comparison and see 
how reliable an AC starter can be in the toughest applications you 
can find. Compare under any operating conditions and you will see =e 
why verified user reports underscore the reliability of Clark “CY” . COMPLETE 
design...the performance advantages of “CY” engineering...the care ; 
and attention to detail of “CY” manufacture. LINE 
Your own comparison will also prove that Clark’s rugged AC FROM “— e 
magnetic starters give you more added safety, service life, ease of = SIZE sf oe 
installation and economical maintenance. The comparison costs you 7 00 : 
nothing—the proof can save you money! are THROUGH 
Clark Type “CY” AC Magnetic Starters are available in many com- oe” 
binations and in a variety of enclosures to meet every industrial 
application. Your local Clark distributor or district sales representa- 
tive will be glad to help you set up your own comparison tests. Ask 
him for literature on the complete Clark Type “CY” Starter line. 
Or write direct. 


The 
CLARK CONTROLLER 


“Everything under Control”’ ompany 


Main Plant: C/eve/and 10, Ohio © Western Plant: Los Angeles 58, Calif. 
In Canada: Canadian Contro/lers, Limited, Toronto 


eos! 


‘ 
| thie. 
Wind 
i 
SIZE 4 


You'll like the “jig time” installation of a Porcelain 

Products mast kit. Each element in every kit, from : 
the clamp-on entrance cap to the slip-fit offset 
reducer, speeds the job of putting up a service 
mast. The new boltless flash-plate in the 2075 
kit as illustrated above supports the mast at roof- 
line and eliminates blocking between the rafters. 


AND NOW...the newest timesaver...in the 2085 
kit is a split-clamp hanger with sideways adijust- 
ment. The “‘Adjusto-clamp” permits you to straight- 
en mast after installation, or align mast with 
meter socket. It’s the only adjustable clamp on the 
market. Included as standard items in all 2085 
kits and available separately for 2’ or 242” pipe. 
Specify Cat. No. 7542 for 2’, 7543 for 22” pipe. 


PORCELAIN PRODUCTS CO. 


225 N. PATTERSON ST. CAREY, OHIO 
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electric relay. With the friction 
type a contact is held closed by the 
friction of a small belt over a pulley 
being turned by the motor. When 
the motor speed decreases to zero 
this belt goes slack, allowing the 
contacts to open. In the magnetic 
type a small metallic disk is rotated 
in a magnetic field supplied by an 
alnico magnet. Eddy currents set 
up in the disk cause a separate 
magnet assembly to turn and hold a 
set of contacts closed. At zero 
speed the disk does not turn, hence, 
there are no eddy currents and the 
magnet assembly does not turn. 
Thus the contacts are open and the 
motor cannot reverse. The electric 
plugging relay is designed to re- 
main closed until secondary current 
decreases to the normal inrush 
value which corresponds to the 
starting condition or the zero speed 
value. Any of these devices will 
prevent motor from running away. 

Regenerative braking only 
effective for stopping a motor when 
used on adjustable voltage systems 
such as a Ward Leonard drive. 
With a straight ac motor such as 
yours, regenerative braking will 
only occur when the motor is being 
driven above synchronous speed by 
an overhauling load. Increasing 
the resistance in the secondary cir- 
cuits will increase the speed and the 
motor will still have to be plugged 
to halt the load. DC dynamic brak- 
ing is probably the best system. 
It offers better control than plug- 
ging and is more efficient, since 
only the energy received from the 
load is absorbed by the secondary 
resistors. Dynamic braking of an 
ac induction motor is accomplished 
by disconnecting it from the line 
and applying a de voltage to one of 
the stator phases. If two-and one- 
half times as much de current as 
normal full-load ac current is sup- 
plied, there will be a braking effect 
equal to approximately 25% of the 
motor’s normal starting torque. 
With a wound-rotor machine the 
braking effect may be increased by 
adding resistance in the secondary 
circuit. The dynamic braking sys- 
tem will also allow the operator 
closer control of the load. 

Whether or not the expense of 
changing to a dynamic braking sys- 
tem is justified will have to be de- 
cided by you. Both systems are 
workable and in general use.— 
F.W.G. 


Voltage Unbalance 


QUESTION N38—What percent 
voltage unbalance can be tolerated 
on a 3-phase, 240-volt or 480-volt 
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General Electric Silicone Rubber Insulation 
chosen for Dresden Nuclear Power Station 


Excellent moisture and heat resistance, protection against gamma radiation 


Silicone insulated control cable used in Dresden nuclear power station. 
Cable extends from fuel rod position indicators at the bottom of the 
control rod drives below the reactor to a local panel within the enclosure. 


Silicone insulated cable supplied by General Electric Wire and Cable Department. 


Because it combines many desirable properties, par- 
ticularly a combination of heat and radiation resist- 
ance, General Electric silicone rubber insulation is 
being specified for control and power cable in atomic 
reactors and other nuclear power generation equipment. 
G-E silicone rubber also provides a more reliable and 
eflicient cable insulation for many other electric utility 
and industrial applications. Among its many advantages 
are the following: 
Excellent Heat Resistance: In power cable applica- 
tions, offers long service life at temperatures up to 
150°C; overload temperatures to 225°C; short-circuit 
overload temperatures even higher. 
Extra Current-Carrying Capacity: As a result of its 
excellent heat resistance, cable insulated with G-E 
silicone rubber can carry up to twice the current as can 
conventional cable of the same size. 


Low Moisture Absorption: Easily withstands moist 
operating conditions that may cause other insulations 
to fail. 

High Ozone Resistance: Ozone and corona, which 
cause rapid aging of organic rubber, have negligible 
effect on silicone rubber. 

Low Temperature Flexibility: Class 900 electrical 
grade G-E silicone rubber stays flexible at temperatures 
down to —60°C, special grades to — 100°C. 

Radiation Resistance: G-F silicone rubber insulation 
will withstand gamma radiation up to 1 x 10° roentgens, 
about 20 times higher than fluorine-containing 
insulation, 

For more facts and figures on G-E silicone rubber 
insulation, write General Electric Company, Silicone 
Products Department, Section DD1113, Waterford, 
New York. 


GENERAL 


ELECTRIC | 


SILICONE PRODUCTS DEPARTMENT 


Section DD1113, Silicone Products Department 
General Electric Company, Waterford, New York 


Please send me further data on silicone rubber cable insulation. 


Name 


Title 


Address 


City Zone. State 
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LIDSEEN 
“Chicago” benders 
are your 

BEST BUY 


Illustrated: 


No. 5100 for bending 2", 
%” and 1” rigid conduit 


It's designed by Electricians for Electricians! 


Now! The Lidseen “Chicago”’ Bender meets the electrician’s 
requirements more than ever. This improved “‘Chicago”’ 
bender incorporates all the additional features that electri- 
cians felt could make it the best on-the-job tool. It’s lighter 
in weight, adjusts to any working height, wheels for easier 
portability and a// models feature Lidseen’s famous calibrated 
degree scale. Lidseen “Chicago” Benders are at least twice as 
fast as hydraulic and work equally well on Aluminum or Steel 
Conduit. Remember . . . before you buy just any bender, ask 
the electrician who is using a “Chicago” Bender; he will tell 
you it’s the finest tool available and at a price that is emi- 
nently reasonable. 


Bending Circles and inside Radius 


‘No. 5100 | No. 5300. 
_ Conduit or Pipe 2%6” EMT 4” 
Conduit or Pipe| 4%” EMT 5” 
1” Conduit or Pipe 5%" EMT 6” 


No. 5200 No. 5400 
1%” Conduit or Pipe 6%" EMT 8” 
Conduit or Pipe| | EMT 10” 
Write for NEW illustrated folder on How 
to Bend Conduit 


LIDSEEN 


OF NORTH CAROLINA, INC. 
1050 FIRST STREET, HAYESVILLE 
NORTH CAROLINA 
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delta system for 38-phase motor 
operation? What effect does the 
voltage unbalance have on the 
motor winding ?—H.H.L. 


ANSWER TO N38—This varies 
with manufacturers but 5% unbal- 
ance seems an usual value tolerated. 

If current unbalance is present 
unequal heating may cause some 
mechanical unbalance with attend- 
ant vibration. Unbalance has been 
due to difference in parts of the 
magnetie circuit of the stator. If 
one winding has serious faults in it, 
the effect on the other circuits is 
marked and sometimes the vibra- 
tion may cause mechanical defects 
to be magnified.—C.O.D. 


ANSWER TO N38—The percent of 
voltage unbalance that can be toler- 
ated on any 3-phase, 240 or 480-volt 
delta system for 3-phase motor 
operation is primarily contingent 
upon the motor load. An unbalanced 
voltage causes unbalanced  cur- 
rents; therefore, a fully loaded 
motor can be destroyed by insula- 
tion failure due to the heat gener- 
ated. A lesser evil is noise caused 
by torque pulsations. 

Solution: 1. If practical, correct 
the unbalance. 

2. Use a clamp-on ammeter to 
check the current in each phase in 
star connected motors. If not exces- 
sive, and noise within reason, 
it is all right to use. 

3. On delta connected motors do 
not exceed 5% unbalance.—J.A.M. 


ANSWER TO N38—Voltage unbal- 
ance causes current unbalance in 
the stator and rotor windings; it 
tends to cause noisy operation and 
may reduce the starting torque 
somewhat. It is likely to have seri- 
ous results only if it reduces the 
starting torque below the required 
value, or if it results in overheating 
of the heavily loaded parts of the 
windings. The percentage unbal- 
ance, which can be tolerated, there- 
fore, depends on the operating con- 
ditions of the motor in each par- 
ticular case. 

Normally up to about 6% unbal- 
ance may be tolerable if the motor- 
circuit cables are reasonably large, 
so that there is no undue voltage 
drop in these cables during starting 
and if the motor is not fully loaded. 
However, the best plan would be to 
measure the current in each phase 
of the stator windings when the 
motor is running on full load; this 
should not be allowed to exceed 
58% of the rated line current of 
the motor,—J.L.W. 
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Bolt Cutter 


Wire Cutter 


Indentor 


Wire Strippers 


with the 


HYLUG KIT +11 Phra Chaser 


Come and get ‘em... a $3.95 tool FREE in every kit... a tool with 

all the features you've been looking for. .. crimper and wire cutter in the 

nose, wire stripper, the slickest bolt cutter you've ever seen... and 

handles that fit your hand like a glove. And what a buy in the kit itself... 

250 one-piece HYLUGS packed in 3 Flip-Top boxes... 18, 14 and 10 sizes. 

Flip them out as easily as you flip a cigaret out of its pack. This is an offer 

you don’t want to miss. Don’t wait... call your local BURNDY distributor 

now ...he has kits in stock and will be glad’to show them to you. 4 
HYLUGS in Flip-Top boxes come in 29 popular sizes. . id 


price of Kit #11 $6°° 
h 
Items bought separately cost $11.45 complete with Y10M HYTOOL 


BURNDY, Norwalk, Connect. or Toronto, Canada 
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SO EASY TO HANDLE 


WB DYNAPRENE PORTABLE CORD 


Smaller sizes are packed on spools in 
cartons... Larger sizes in coils, in 
knockout cartons . . . Easy to identify 
anywhere .. . Type, size and gage, 
clearly marked on jacket . . . Safe to 
recommend .. . Premium quality, long 
lasting, oil-resistant, neoprene jacket 
... ULL. approved. 


Ome 
Vv 


NEW HAVEN 14, CONNECTICUT Telephone CHestnut 85515 TWX: NH 84 


Write for free Catalog 
PC-58 “Portable Cord 
and Cable” 


CAN YOU ANSWER 
These QUESTIONS? 


QUESTION W38—We are in the 
throes of designing a new research 
building and need an adequate 
equipment ground throughout the 
entire building. This ground should 
interconnect the structural steel. 
The questions are: What size cop- 
per must be used to ground every 
column? How is this wire con- 
nected to the column? Are ground 
rods needed at each column?—J.M. 


QUESTION X38—Suppose we are 
planning to add a 1500-kva turbo- 
unit to our 3000-kva generating 
equipment, and also wish to install 
a synchronous condenser to improve 
our power factor, now only about 
70%. What should be the capacity 
of the exciter to supply both the 
new generating unit and the con- 
denser ?—G.J.P. 


QUESTION Y38—! am rather 
puzzled regarding ratings of air 
conditioning units which we have on 
the market in Canada. These units 
are mostly for installation in win- 
dows. According to our technical 
publications and understanding 1 
hp is equal to 2545 Btus per hour. 
However, I find on the market a 1 
hp air conditioner with a rating of 
6700 Btus and 74 amps at 115 volts. 
What confuses me is 74 amps; ac- 
cording to Table 41 of the C. E. 
Code this is very near 4 hp which 
is rated at 7.4 amps and this would 
certainly not furnish a 1 hp air 
conditioner. I find in another case 
a 1 hp air conditioner with a rating 
of 8600 Btu and 12 amps at 115 
volts. According to CSA a ? hp has 
a rating of 13 amps. Therefore, the 
rating of this air conditioner must 
be slightly less than ? hp. In mak- 
ing inquiries I am advised that the 
NEMA rating for 1 hp is 12,000 
Btus. 

With all these confusing ratings 
I am certainly at a loss. During 
my past education I was taught 
that 1 hp was equal to so many 
Btus—2545 per hour. 

It would be very much appre- 
ciated if you would have your read- 
ers explain to me how these differ- 
ent ratings are arrived at, or are 
they simply selling gadgets to the 
pvublic.—J.S.B. 


PLEASE SEND IN 
YOUR ANSWERS BY DECEMBER 15 
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M.1. Beam Clamps 


M.1. Offset Connectors 
and Offset Nipples 


Conduit Bodies 


t 
INSULATED THROAT —BRASS 


Malleable Iron Liquid-Tite Connectors 


QUALITY 
MALLEABLE 
IRON 
FITTINGS 
ARE 
AVAILABLE! 


G D EY Entrance Caps 


Complete Line is Precision-Made 
of Unbreakable Malleable fron... 


¢ Unmatched for Toughness 
¢ /mpervious to Corrosion 


GEDNEY FITTINGS FIT 


M.1. Insulated Bushings 


GEDNEY 


ELECTRIC COMPANY 


AMERICAS BLDG. + RADIO CITY + NEW YORK 20 
Foundry, Factory ond Shipping Point: Terryville, Conn. 


M.1. Armored Cable 
& Non Metallic Connectors 


M1. 3 Piece Conduit Couplings 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . NOVEMBER, 1960 


a 
Wy, 
. 
44 
| 
H 
// 
4 
q 7 
4 
\3 
— 
195 
a 


PLASTIC 
RICAL TAPE 


in the NEW 


pat. pending 


INSTANT TAPE DISPENSER 


FREE... with 66’ ROLL! 


HANDIER THAN AN EXTRA HAND — that’s 
Slipknot’s exclusive, permanent plastic 
cutter-and-case —- yours at no extra cost! 
This new tool saves time, tape and temper 
-— it hangs on your tool belt ready for, 
instant use. Try it today! 


SOLD ONLY 
THRU 
RECOGNIZED 


ba 
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Questions on the Code 


Answered by: 
B.A 
R. E 


Wiring Range 
Components 


For the past few years, we 
© have been allowing the nor- 
mal household electric range, di- 
vided unit type, to be wired in two 
different manners. Lately there has 
been some difference of opinion as 
to which system is proper or the 
best system to use. At rough-in 
time the brand of range is not 
known. 


Oven varies 
from 3.2 to 


40A. fuse or wee 


Dist. 
cabinet 3 #10 
Table top J.B, to units. Distance 
vories 6.3 to 73 kw varies 4' to 6’ 


Fig.4 


‘Breakers only 3910 


“over! 
3.2 to 4.2 kw 
6.3 to 73 kw 


Fig.2 


We would appreciate any com- 
ments you would care to make con- 
cerning any part of these draw- 
ings.—R.F. 


The wiring diagram shown 

e by Fig. 1 could be criticized 

on the basis of Section 210-3 of the 
code which does not recognize a 
40-amp branch circuit when more 
than one appliance is served. It is 
significant to note in this respect 
that the provisions of Section 210- 
24 covering permissible loads on 
recognized branch circuits does not 
include a 40-amp branch circuit. As 
a result, the use of such a circuit 
would be in violation of code rules. 
In order to fully satisfy code re- 
quirements, a 50-amp branch cir- 
cuit with No. 6 conductors should 
be used. The 1940 edition of the 
code recognized a 35-amp branch 
circuit and also a 25-amp circuit. 
Such circuits were deleted in the 
1946 Code and replaced with the 
30-amp branch circuit. The ap- 
plication shown by your diagram 
emphasizes the need for code 
recognition of a 40-amp branch 
circuit unless additional fixed ap- 
pliances are involved. On the basis 
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of hazard, a 40-amp branch circuit 
would provide a higher degree of 
safety than that provided by a 50- 
amp branch circuit. Regardless of 
code rules some inspection authori- 
ties have recognized the 40-amp 
circuit shown for the previously 
mentioned reason. 

The provisions of Section 210- 
19(c), Exception (2-d), recognize 
tap conductors to the range com- 
ponents to be no longer than neces- 
sary for servicing. It is my opinion 
that the branch-circuit conductors 
should be brought direct to each 
unit, within a foot or two of same. 
This is the point where the No. 
10 tap originates. I doubt that the 
location of the range components 
would be such as to permit the use 
of one junction box as shown on the 
diagram. 

Fig. 2 illustrates a method of 
procedure which several inspection 
authorities endorse. In this case, 
a higher degree of protection is ob- 
tained when individual 30-amp 
branch circuits are used. Inde- 
pendent of one another, a fault on 
one circuit will not influence the 
operation of the other. I am unable 
to agree that breakers only should 
be used for the branch circuit pro- 
tection. Compared with a 50-amp 
branch circuit, the degree of safety 
is considerably increased when the 
method of procedure shown by Fig. 
2 is used; and until such time as 
the code recognizes a 40-amp branch 
circuit, I believe, on the basis of 
economy and safety that the in- 
dividual 30-amp branch circuits 
will be favored by inspectors, and 
applied by contractors.—-B.A.McD. 

Editor’s Note: In both Figs. 1 
and 2, 3 No. 10 conductors are run 
to a counter-mounted cooking unit, 
which has varied ratings from 6.3 
to 7.3 kw. If the No. 10 conductors 
are standard Types R, RH or T, 
they have a maximum current-car- 
rying capacity of 30 amps. And 
the maximum size unit cooking ap- 
pliance that can be connected to 
30-amp conductors is 6.9 kw (230 
by 30), whether the conductors are 
taps or branch-circuit conductors. 
See NEC Section 210-19 (c), Ex- 
ception No. 2; Table 220-5, Note 
5; and voltage ratings stated prior 
to Example 1, Chapter 9, 1959 
NEC edition.—J.H.W.—11/60/1 


. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
SEGALL, Consulting Electrical Engineer, New Orleans, La. 
. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Bare Copper Wire 
in Aluminum Conduit 


Recently I had an installa- 

© tion rejected due to the fact 

that in an underground service of 

aluminum conduit I had used a bare 
neutral copper conductor. 

Under what section of the code 

could such rejection be made?— 

W.B.R. 


Actually the rejection could 
e not be made under specific 
wording of the NEC except under 
Article 90, Section 7, which states: 
“Enforcement. This code is in- 
tended to be suitable for mandatory 
application by governmental bodies 
exercising legal jurisdiction over 
electrical installations and for use 
by insurance inspectors. The ad- 
ministrative authority supervising 
such enforcement of the code will 
have the responsibility for making 
interpretations of the rules, for de- 
ciding upon the approval of equip- 
ment and materials, and for grant- 
ing the special permission con- 
templated in a number of the 
rules.” 
, You will note from the above 
that where a question such as yours 
is raised, with no specific guidance 
from the NEC, the administrative 
authority has the right and should 
use his best knowledge and judg- 
ment concerning such problems. 
Under Article 230-30, Exception 
No. 2 states “bare grounded neutral 
conductors of copper may be in- 
stalled underground in duct or con- 
duit,” and, of course, this section 
pertains to underground services. 
Therefore, a bare-neutral copper 
conductor may be used in an under- 
ground service, and no mention is 
made as to the kind of conduit 
used. Your question has been dis- 
cussed at many inspectors’ meet- 
ings, and some clarification of your 
question is certainly needed. Rep- 
resentatives of aluminum manufac- 
turers do not recommend such an 
installation as you have outlined, 
and I am sure the electrical in- 
spector rejecting such job has 
knowledge of the stand of manu- 
facturers of aluminum on this 
question. Very interesting reading 
is outlined in the 1959 proceedings 
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FAS I SER V/ CE for panelboards and switchboards 


For new construction or modernization of electrical service in older structures, Westinghouse 
can meet your needs from a line of panelboards and switchboards designed for every type and 
size of low-voltage distribution system. 

Standardized components lower instailed cost and eliminate special design and engineering 
time—yet each job is custom assembled to meet your code requirements. Eleven strategically 
located Westinghouse assembly plants, plus over 200 electrical wholesalers across the country, 
provide fast service on any job, anywhere in the U.S. Uniform high quality, and therefore 
dependable performance, is assured. 

All Westinghouse circuit breaker panelboards and switchboards are equipped with famed 
Westinghouse AB De-ion® breakers which provide fast, automatic trip on short circuits— 
and a visual “tripped” indication—but with full time delay on harmless overloads. Fusible- 
type distribution panelboards and switchboards are available with FDP Life-Line® switches, 
quick-make, quick-break De-ion are quenchers and visible blades. 

Your Westinghouse electrical wholesaler offers a complete line of Westinghouse panelboards 
and switchboards for every application. You can be sure... if it’s Westinghouse. 555 


Westinghouse 
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LIGHTING PANELBOARD 
to 200 amps, 240 volts 
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NPLAB LIGHTING PANELBOARD 


225 amps, 240 volts a-c; CONVERTIBLE-TYPE DISTRIBUTION PANELBOARDS 
1, 2 and 3 poles. Quicklag F 


(plug-in) AB breakers in 
branches, E and J frame main 
breakers. Handle extensions per- 
mit simultaneous manual opera- 
tion of 2 single-pole breakers. 
Common trip handle on 2- and 
3-pole units. 


main breakers to 800 amps, 
main lugs to 1200 amps, 600 volts 
a-c, 250 volts d-c; 1, 2 and 3 poles. 
E, EH, F, J, JK, K, JKL, KL and 
LM frame AB breakers in branches. 


NA1B LIGHTING PANELBOARD 

. to 225 amps, 240 volts a-c or 
125/250 volts d-c; 1, 2 and 3 poles. 
E frame AB breakers in branches, 
E and J frame main breakers. 


d switchboard design with main horizontal bussing 
rough 4000 amperes. Standard depths 36” through, 54”. DB-type air cinenit 


type fusible switches through 4000 amperes. AB-type 
u res, Tri-pac* current limiting b 
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The Original Klein Side Cutting 
Plier—Also available in NE (Stream- 
lined) type. Cat. No. 201 


High Leverage Plier—Extra high 
leverage permits cutting extremely touch 
wire. Also available in the standard type 
as shown above. Cat. No. 213-9NE 


High Leverage Oblique Cutting 
Plier—A recently introduced plier de- 
signed to cut toughest wire. Cat. No. 
228-8 


Electrician Conduit Plier—Reams in- 
side and outside of conduit, tightens lock 
nuts in outlet boxes. Cat. No. 333-8 


“Since 1857” the name Klein has stood 
for the finest in tools and equipment for 
linemen and electricians. It is the un- 
compromising high quality back of the 
name Klein that has won Klein Pliers 
their place in the hands of men who 
know good tools. Klein Pliers are now 
available in a wider variety of styles and 
sizes than ever before. Be sure the pliers 
you need carry the Klein trade-mark. 


Klein Catalog Free—This 
new Klein catalog giving 
complete information on Klein 
tools and equipment for line- 
men and electricians will be 
sent on request. Write for 
your copy. 


Ask Your Supplier—Foreign Distributor: 
International Standard Electric Corp., N.Y. 
Mathias & Sons 
Mi, 


McCORMICK ROAD CHICAGO 45 ILLINOIS 
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of the International Association of 
Electrical Inspectors. Reference is 
made to one of the proceedings, and 
I quote a statement attributed to 
a representative of an aluminum 
company, who participated in the 
discussion. The following question 
was asked: 

“Section 230-30 now calls for a 
bare grounded-neutral conductor to 
be installed in duct or conduit. As 
you read it, that would, of course, 
include aluminum conduit. I have 
refused the use of a bare copper 
conductor in aluminum used for 
underground services. I am sure 
we would get into trouble. Do you 
agree on that?” 

The answer by the aluminum 
company engineer was: 

“T certainly do agree. Under- 
ground bare copper conductor is 
not a good installation in aluminum 
conduit. Use an insulated wire such 
as Type TW for the neutral.” 

R.E.W.—11/60/2 


Conduit Fill 
Derating Factors 


QO Are my figures below correct 
© for running two No. 10 TW 
wires, and three No. 14 wires in 
conduit ? 
No. 10 wire— 
0.0460 x 2 
No. 14 wire— 
0.0827 2.3 = 


- 0.0920 sq in. 


0.0981 
0.1901 sq in. 
40% of 3-in. conduit = 0.12 sq in. 
40% of 3-in. conduit = 0.21 sq in. 
8-in. conduit required 
Total area of wires at 40% fill 
would require %-in. conduit. This 
is for new work and the wires are 
run to a motor (single phase). The 
three No. 14 wires are control 
wires. Are the motor control wires 
to be counted for derating *pur- 
poses?—R.B. 


The computations are cor- 
e rect, and a #?-in. conduit 
would be required. 

Note 8 to Tables 310-12 through 
310-15 covers the derating factors 
which apply when more than three 
conductors are installed in a race- 
way. An exception which reads as 
follows also applies: 

“Exception—when conductors of 
different systems, as provided in 
Section 300-3, are installed in a 
common raceway the derating fac- 
tors shown above apply to the num- 
ber of power and lighting (Articles 
210, 215, 220 and 230) conductors 
only.” 

Section 300-8 
lows: 


(d) reads as fol- 


“Control, relay and ammeter 
conductors used in connection with 
any motor or starter may occupy 
the same enclosure as the motor 
circuit conductors.” This rule dis- 
tinguishes a control conductor from 
a power conductor. 

In the case under discussion, we 
have two power conductors that 
serve the motor, and three control 
conductors which govern its opera- 
tion. They are all installed in one 
conduit as recognized by Section 
300-3 (d). According to the excep- 
tion quoted above, the derating fac- 
tors only apply to the two power 
conductors. As a result the two No. 
10 conductors would not be sub- 
ject to derating. — B.A.McD. — 
11/60/38 


Clothes Dryer Circuits 
Reader’s Comment 


A prominent electrical inspector 
directs our attention to a code pro- 
vision which continues to be a 
source of controversy due to the 
absence of authoritative advice. His 
letter is quoted as follows: 

“In the March issue of Electrical 
Construction and Maintenance, a 
question by J. G. L. and the answer 
relative to branch circuits for elec- 
tric clothes dryers has created some 
confusion. 

“Section 210-23 of the NEC states 
that the total load shall not exceed 
80% of the branch circuit rating 
if motor-operated appliances are 
supplied. 

“The answer to the question im- 
plied that the only problem to con- 
sider is whether the dryer would 
be considered a long continued load 
of over three hours. 

“Two questions are raised by this 
interpretation: 

1—An electric clothes dryer is 
not considered as a motor-operated 
appliance, and 

2—If this is true, would an elec- 
tric dishwasher operating at 120 
volts with a 10-amp motor running 
load and a 4-amp heater be per- 
mitted on a 15-amp branch circuit?” 
Editorial Comment: 

Section 210-23 of the code first 
appeared in the 1946 edition, and 
the requirements are similar to 
those provided in the 1940 Code, 
Abbotts N. E. Code Handbook, 
based on the 1946 Code, describes 
the occasion for the rule as follows: 

“The rule that the total load on 
a branch circuit must not exceed 
80% of the circuit rating if the cir- 
onl supplies a motor has few ap- 
plications in practice. A possible ap- 
plication would be a case where a 
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Newly improved in Three Ways. 
THE GARCY ULTRA-LUX 


@ New Fiberglas diffuser 
®@ New uniformity of brightness 
@ New and distinctive styling 


NEW CHOICE OF DIFFUSERS. A Garcy first 

. .» Owens-Corning’s polarizing Fiberglas in a 
curved panel. In milk-white diffusers, our 
Koppers Even-Glo polystyrene and Plexiglas 
acrylic are the finest available. 


NEW SURFACE BRIGHTNESS CONTROL. 
, A slight alteration in the relationship 
Owens-Corning Fibe wes 
pact wit db 9 in of the diffuser to the lamps has completely 
curved panel for Ultra-Lux eliminated shadows and lamp images, 
resulting in uniformly soft surface 
brightness across the entire panel. 


NEW STYLING. The shallow, ceiling-hugging 
design that gives Ultra-Lux its “built-in 
look”’ is unchanged but the end has been 
re-styled for a cleaner, trimmer appearance. 


The Ultra-Lux is available 12” wide 
(two-lamp 4 ft. or 8 ft.) and 24” wide 
(four-lamp 4 ft.) as shown above. 


Send for newly published Bulletin 60-C 


GARCY LIGHTING 
Soft white diffusers in 


choice of polystyrene or acrylic Div. of Garden City Plating & Mfg. Co. 
Elston Avenue + Chicago 47, Ill. 
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KROGER BUILDING 
CINCINNATI, OHIO 

OWNER 
R. E. DUMAS MILNER 
JACKSON, MISS. 


ARCHITECT-~ 
ENGINEER 
HEDRICK & STANLEY 
FORT WORTH, TEXAS 


20AC1 Super 
AC Switches 


ELECTRICAL 
KONTRACTOR 
BERTKE 
BLECTAIC co. 
GIICINNATI, 


GENERAL 
“CONTRACTOR 
@RORGE A. FULLER 
to, 
TEXAS 
4 


Modern, attractive Kroger Build- 
ing, designed for many years of 
continuous service to downtown 
Cincinnati, uses P&S 20AC1-I Super 
AC switches. Heavy silver alloy 
contacts mounted at the nodal 
point provide long life at full-rated 
capacity on inductive and tungsten 
filament loads. 


High quality 15- and 20-ampere 
P&S Super AC switches meet all 
Underwriters’ Laboratories require- 
ments, including rugged overload 
test of 4.8 times rated current, at 
40-50% power factor and rated 
voltage. 


As companions to P&S Super AC 
switches, 9260-I duplex and 5242-I 
grounding duplex outlets are used 
in the Kroger Building. 


Write for information, Dept. ECM116 20AC1-I 


PASS & SEYMOUR, INC. 
SYRACUSE 9, NEW YORK 


60 E. 42nd St., New York 17, N.Y. 1440 .N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario | 


circuit supplies an attic ventilating 
fan and some lighting outlets. As- 
suming the motor to be + hp, a 15- 
amp circuit used in this manner 
should be limited to an area where 
the lighting load will not exceed 
about 800 watts.” 

This opinion covers the intent of 
the rule when it first appeared in 
the 1946 Code. To me, it infers that 
the rule concerns a branch circuit 
serving more than one outlet. As a 
result, the status of an individual 
branch circuit which only serves a 
dryer is questionable. The occasion 
for the rule, in my opinion, concerns 
the starting current of the motor 
and this factor, regardless of in- 
tent or wording, should be con- 
sidered in either application. 

What is a motor-operated appli- 
ance? In the absence of a defini- 
tion, one may only speculate, and I 
am inclined to believe, when this 
phrase first appeared in the code, 
that appliances such as washing ma- 
chines, portable drills, pumps, etc. 
were visualized. It appears, how- 
ever, that such motor-operated ap- 
pliances were limited in size to 6 
amps as covered by Section 430-42 
subject to the exception of para- 
graph (b). This concept may be 
challenged since I question the in- 
tent of Section 210-23 when an elec- 
tric clock, or a vacuum cleaner is 
connected to a branch circuit. Both 
are motor-operated appliances, but 
I see no occasion to derate a branch 
circuit which serves a motor-oper- 
ated clock. Should a circuit serving 
receptacles and light outlets be de- 
rated when a fixed 1/30-hp fan, or 
a small mixing motor is connected 
to same? I don’t believe such was 
intended but a literal reading of 
this rule infers such procedure. 

What is the status of an appli- 
ance which contains a heater, a 
lamp outlet and a motor? What is 
the status of an oven containing an 
electric clock? Are such appliances 
considered to be motor operated? 
If so, the derating factor applies. 

Our Associate Editor J. H. Watt 
submits the following opinion with 
respect to these questions: 

“Where do we draw the line when 
a unit is a motor-operated appliance 
or not? Many electric heaters con- 
tain a fan motor, even some cooking 
appliances have a small motor. Also 
dishwashers contain both electric 
heaters and a motor. 

“T have always considered a motor- 
operated appliance as one in which 
the motor performs the major oper- 
ation of the appliance such as air- 
conditioners, attic fans, circulating 
pumps, sump pumps, blower motors 
for oil- or gas-warm-air furnaces, 
kitchen disposals, vacuum cleaners, 
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EXPANSIVE SCREW A 


ANCHOR SETTING f 


= 
HAMMERLESS 
TOOLS FOR 
EXPANSIVE SCRE 
ANCHORS IN 


3-UNIT EXPANS 


2-WING AND 4-WING SHORT 
LONG AND EXTRA LONG 
TOGGLE SCREW ANCHORS 


TOGGLE SCREW 
ANCHOR 
SETTING TOOLS 


N YOU NEED QUALITY--DEMAND A-J’s 


TOGGLE BOLTS | * = 


GRAVITY TYPE MACHINE 
SCREW TOGGLE BOLTS 


For 45 years, Ackerman-Johnson has led the field in quality 

7 ’ fastening devices. Whether your job is attachments to brick, 

SPRING WING TOGGLE BOLTS | s » stone, concrete, marbic, slate or hollow structures—Ackermans 

2a do it best and permanently. Ackerman-Johnson screw anchors, 

for example. exert reinforcing action that makes the material 

even firmer than before drilling. When there’s no substitute 

vamous Tyas. for quality—there’s no substitute for A-J’s. 

CONCRETE INSERTS 


ONLY A-J's ARE STAMPED ACKERMAN-JOHNSON 


FIBRE PLUG 
ANCHORS LEAD WOOD SCREW 
ANCHORS 
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NEW 
one LEVITON 


5800 SERIES 


20-AMP. 
GROUNDING 
DEVICES 


to meet latest N.E.C. CODE 


No. 5800 


LEVITON 


No. 5803 


4 


No. 5801 aa 


No. 5805 


The revised N.E.C. Code requires 20-amp 125-volt grounding-type wiring 
devices for added safety. Now LEVITON brings you the 5800 Series of 
receptacles and caps to meet this new Code, and can be used for heavier 
rated appliances in kitchens, laundries, workshops, exteriors—as well as 
commercial office equipment and maintenance use. These devices provide 
adequate wiring for future heavy duty appliance requirements. 


Receptacles in this series fit shallow boxes and accommodate standard 
wall plates. They accept all standard 125-volt, 15-amp and 20-amp caps, 
both 2-wire and 3-wire types, making these outlets universal. Every device 
meets applicable NEMA, ASA and Federal specifications, and is listed as 
standard by Underwriter’s Laboratories and CSA. 
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air compressors, grinders, table 
saws and similar equipment. How- 
ever, I have no background of au- 
thoritative advice to back up this 
contention. 

“Tt would seem therefore that the 
inspector’s letter could be used as a 
basis for an interesting code prob- 
lem. Also, since the term “motor- 
operated appliance” is mentioned in 
several places in the code, it would 
seem that a proper definition for 
same would not be unreasonable in 
Article 100.” 

Insofar as UL is concerned, 
clothes dryers are listed under heat- 
ers. The major load is a heating 
load, and in answer to your first 
question, I am inclined to agree 
with Mr. Watt that the use of a 
motor integral with the appliance 
does not warrant the designation 
“motor-operated appliance,” within 
the intent of Section 210-23. Ref- 
erence to American Standard Re- 
quirements for Residential Wiring 
indicates that a 3-wire, 115/230- 
volt, circuit wired with No. 10 con- 
ductors is considered to be adequate 
for serving an electric clothes dryer. 
This general statement could be 
challenged on the basis of the rat- 
ing of the dryer, the ratio between 
the heating and motor loads, and 
the method of operation. Field ex- 
perience indicates that a UL listed 
dryer, rated at 26 amps, will func- 
tion properly on a 30-amp individual 
branch circuit. 

In reply to your second question, 
the dishwasher load consists of a 
motor and a heater. The combined 
load is 14 amps, and the motor load 
is 71% of the total load. In this 
case the motor performs the major 
operation, and it appears that this 
appliance may properly be called a 
motor-operated appliance. Regard- 
less of the provisions of Section 
210-23, it appears evident that such 
a dishwasher is not permitted to be 
served by a 15-amp circuit. Here 
again the term “motor-operated ap- 
pliance” creates a fog of dispute 
which may only be clarified by a 
code definition. At this point, one 
may interject the thought that the 
new provisions of Section 240-4, 
which requires “Time-Delay Over- 
current Protection” in residential 
occupancies on circuits of 20 amps 
or less, would permit the dishwasher 
in question to function satisfacto- 
rily on a 15-amp circuit. This ob- 
servation is given merely to empha- 
size the chain of revisions which 
often occurs when a new rule ap- 
pears under a specific Article. Will 
this time-delay rule influence motor 
rules which have been in the code 
unchanged for many years? 
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No. 5802 

A popular device at a popular price | 

aa a leviton subsidiary _ for a complete line of insulated wire and cable products. eee 
204 


In the absence of authoritative 
advice, let us hope that the very in- 
teresting questions that have been 
raised will promote code clarifica- 
tion in the near future.—B.A.McD. 

Editor’s Note: Since this origi- 
nal comment, we have received 
several additional letters from in- 
spectors concerning derating of 
clothes dryer circuits. They indi- 
cate that they consider an electric 
clothes dryer to be a _ motor-op- 
erated appliance, and as such, re- 
quire the 20% derating called for 
in Section 210-23 (b). In view of 
these statements and the opposite 
views of others, it is increasingly 
apparent that a code definition of 
_a motor-operated appliance will 
‘ aid in a more uniform understand- 
ing of Section 210-23 (b). At the 
same time, the need for derating 
clothes-dryer branch circuits should 
be considered on its own merit, but 
not on the basis that a dryer could 
be tabbed technically as a motor- 
operated appliance. — J.H.W.— 11 
60/4 


Motor Branch 
Circuit Protection 


Q In Table 430-152, NEC we 
. find the maximum rating or 
setting of motor branch-circuit pro- 
tective devices. 

For instance, an ac 3-phase motor 
having a code letter “J,” would nor- 
mally be protected by fuses based 
on 300% of the motors full-load 
current rating. 

In the case of a 3-phase motor 
having resistor starting, and also 
having a code letter “J,” we again 
find that it would normally be pro- 
tected by fuses based on 300% of 
the motor’s full-load current rating. 

If the purpose of resistor start- 
ing is to reduce starting inrush 
current, why is the fuse rating still 
based on 300% of the motor’s full- 
load current rating? It would seem 
that this amount could be reduced 
to 200% or 250% or any other fig- 
ure less than 300% depending on 
the current-limiting effect of the 
resistor-type starter. This is the 
case for motors with autotrans- 
former starters.—R.C.M. 


There is a distinction between 

e the electrical characteristics 

of an autotransformer, and a re- 
sistance type of motor starter. This 
distinction has been recognized by 
the code, through Table 430-153, as 
far back as the 1933 edition of the 
eode. The function of both types of 
starters is to reduce the inrush 


THE 
CLOCK 
SYSTEM 


YOU MORE TIME! 


ee e or at least it seems that way with Cincinnati Master Time and Pro- 
gram Clocks . . . since Cincinnati Systems have plenty of cost saving, 
time saving features that make them faster, less expensive to install 
and maintain. 
To name just a few—there’s fast action plug/receptacle mounting 
secondaries and exclusive swing-out trunnion mounting. No special 
tools are required for program setting. And, you can choose from 
either 2-wire Minute Impulse or Wired Synchronous Systems with 
rugged U.L. approved construction throughout. 
Get the complete story by contacting your nearby Cincinnati repre- 
sentative; or, send for your free copy of our “Time Systems Hand- 
book” covering clock, program and fire alarm systems. 


IF IT’S ABOUT TIME... CALL FOR... 


Gentlemen: 

Without charge or obliga- 

tion, please send my new Name 
“Time Systems Handbook.” 

—A basic guide to clock Address 
and program systems. 


City 


Organization Position 
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HOW MUCH DOES 
UNPLANNED DOWNTIME COST IN YOUR 
PLANT ? *1000...*5000...%10,000 an hour? 


In many cases the costs in spoiled processes and lost production amount to several 
times those figures. 


You Can’t Bargain With Trouble! 
Only preventive measures will reduce it. Periodic inspection of important electrical 
equipment with a Megger® Insulation Tester, and the records of these tests, will pro- 
vide the data you need to anticipate trouble—to prevent production line interruptions. 
Buy Prevention—Improve Profits 
Megger “‘instruments for prevention” cost only a small fraction of the price of equip- 
ment failure, work spoilage and the many other wastes that help to destroy the 
profits picture. 

An investment in a Megger Insulation Tester is like the premium on an accident 
policy except that the Megger Tester can be the means of preventing the accident. 
Preventive Maintenance Is Productive 
Any production department will thank and even praise a preventive maintenance de- 

partment for its ability to spot trouble before it happens. 


Ze have the answers—want them? 


Write for Electrical Preventive Maintenance material—File 21-ECM 


MEG® TYPE OF, MEGGER INSULATION RESIS- 
TANCE TESTER— Available hand-operated, rectifier oper- 
ated, or with a separate rectifier. Ranges up to 2000 megohms 


and 1000 volts d-c in all three models. BULLETIN 21-45-ECM 


MEGGER GROUND TESTER measures the resistance of 


earth to ground connections simply, easily and accurately, and 


thereby helps to determine whether such connections will per- 


form the services for which they were designed and installed. 


BULLETIN 25-FCM 


MEGGER LOW RESISTANCE OHMMETER-— Battery 
or rectifier operated. Four ranges 0-1000 microhms to 0 to 1 
ohm. New clamp type test leads 18 ft. long enable one man to 


make tests. BULLETIN 24-46-FCM 


JAMES G. BIDDLE CO. 


Electrical & Speed Measuring Instruments 


1316 ARCH STREET ¢ PHILADELPHIA 7, PA. 


JNSTRUMENTS 
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current by lowering the voltage to 
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the stator winding of the motor. It 
is contended that the resistance 
starter takes more current from the 
line than the autotransformer. An 
authority on the subject comments 
as follows: 

“Undoubtedly more current is 
taken although the difference is not 
great, particularly in the case of a 
heavily loaded motor where perhaps 
90° of full voltage is required in 
any case.” 

Many years ago some utilities ob- 
jected to the use of resistance start- 
ers for the above reason._-b.A.McD. 
11/60/5 


Multi-Conductor Cables 
Under NEC Section 336-1, a 


Q. non-metallic sheathed cable 
is defined as an assembly of two or 
more insulated conductors having 
an outer sheath of moisture-resist- 
ant, flame-retardant, non-metallic 
material, 

Under NEC Section 336-2 ‘“Con- 
struction,” it reads “Non-metallic 
sheathed cable shall be an approved 
type NM or NMC in sizes No, 14 to 
4 AWG inclusive.” 

The writer also found UL would 
only issue the “NM” “NMC” 
label to cables of sizes No. 14 to 
No. 4 AWG. 

Are cables of the multi-conductor 
type of size No. 3 AWG and larger, 
without a NM or NMC label but 
otherwise meeting NEC Section 
336-1 requirement, considered as 
non-metallic sheathed cable? 

In other words, if low-voltage 
(600 volts or less) multi-conductor 
cables rubber-insulated with 
prene jacket or polyvinyl chloride 
(PVC) jacket of sizes No. 3 AWG 
or larger are used as feeders run- 
ning in cable tray in a manner 
meeting “NM” or “NMC” instal- 
lation requirement, would the in- 
stallation meet National Electrical 
Code requirement?—F.C.O. 


or 


neo- 


A Insofar as Article 336 of the 
e code is concerned a cable as- 
sembly consisting of conductors 
No. 3 AWG and larger is not con- 
sidered to come within the scope of 
this Article, regardless of the defi- 
nition (Section 336-1). While the 
term ‘non-metallic’ may apply, 
due to the nature of construction, 
the No. 4 limitation and other fac- 
tors distinguishes one type from 
the other. Non-metallic sheathed 
cable describes and covers a wiring 
method recognized by Article 336 
of the code, and the term should not 
be associated with other types of 
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non-metallic cable assemblies. This 
opinion appears to be verified by 
the fact that UL only lists non- 
metallic sheathed cable in sizes 
No. 14 to 4 AWG, inclusive. 

Article 339 of the code covers a 
non-metallic cable assembly desig- 
nated “Uunderground Feeder and 
Branch Circuit Cable, Type UF.” 
This type of cable is recognized in 
sizes No. 14 to No. 4/0 AWG, in- 
clusive. It is also recognized for 
interior wiring in wet, dry, or cor- 
rosive locations. (See Section 339- 
3(d).) 

Article 338 of the code covers 
service entrance cable. Types SE 
and US-E are non-metallic cable as- 
semblies. There is no code limita- 
tion with respect to size, and such 
cable assemblies may be used for 
general interior wiring when all of 
the conductors are fully insulated. 
lor details see Article 338. 

The 600-volt multi-conductor ca- 
ble, No. 3 or larger, as described in 
your question could be used as a 
feeder running in a cable tray pro- 
vided it is listed by UL under any 
one of the types recognized by the 
code as above covered.—B.A.McD. 
11/60/6 


Neutral and Grounding 
Conductors 


Q An installation consists of 
primarily a 3-phase moto 
load plus 5 kw of lighting requir- 
ing phase wires of 450 MCM. The 
maximum load the neutral wiil 
carry would be 2500/115 or 20 
amps, and therefore, No. 8 should 
be adequate. 

However, Table 250-94(a) re- 
quires a No. 1/0 grounding con- 
ductor. 

Is it proper to use a No. & neu- 
tral for the service entrance when 
a No. 1/0 grounding conductor is 
required ?—F.C. 


A This question has been dis- 
cussed quite a bit at various 
inspectors’ meetings. To the best of 
my knowledge no definite answer 
has been given to this problem. 
Many argue that the neutral may 
be of smaller size (as in this case 
No. 8) with the No. 1/0 grounding 
conductor tied to it. It is pointed 
out that in many installations— 
probably a very high percentage of 
all installations—a larger service 
entrance is provided by the user 
than the utility company’s service 
drop. Often the service-drop neu- 
tral conductor is smaller than the 
required service grounding-conduc- 
tor size. 


With a scientifically engineered pris- 
matic refractor that projects a uniform “blanket” of light down and out. 
With an internal specular anodized aluminum reflector that redirects 
“trapped” light for more efficient illumination. With a mirror-bright 
external reflector that deflects “back-light” — usually wasted on building 
walls — into more useful areas. All in a rugged, solid die-cast aluminum 
fixture that’s completely weatherproof, exceptionally handsome. 
A COMPLETE LINE FOR UP TO 200W LAMPS Single and two-light fixtures for walls, 


ceilings, all exteriors requiring lasting beauty and superior performance. Wide range 
of finishes. Write for Catalog Section AP. 


NEW OPAL SERIES for NEW BULLET BEAUTY for dramatic NEW DECORATIVE VA- 
soft, diffused lighting. A outdoor floodlighting. A complete PORTIGHT for severe 


locations. A com- 


compiete line. line. servi 
plete line. 


CLUSTER LIGHTS 
POWER-BEAMS 
VAPORTIGHT 
MERCURY VAPOR 
. BOXES and FITTINGS 
EMERGENCY PORTABLES 


© STONCO ELECTRIC PRODUCTS CO., KENILWORTH, NEW JERSEY 
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TYPICAL OF 


Preheat core 

and coils; submerge in 
varnish; drain and bake 
until the varnish is 
fully cured. 


Cool unit; submerge 
in varnish; bake until 
completely cured. 


Two impregnations with polymerizing varnish, 
baked twice for utmost protection 


What makes a good transformer? For one thing—polymerizing varnish 
applied the Hevi-Duty way. It’s another reason why Hevi-Duty trans- 
formers—single and three-phase up to 3000 KVA—have long service 
life and provide extra protection during periodic overload conditions. 


At Hevi-Duty it’s standard practice to specially treat the core and 
coil with a moisture and corrosion resistant polymerizing varnish. It’s 
also standard practice to perform two separate baking operations. 
This assures complete and permanent impregnation so that there are 
no solvents given off after installation. Nor does the varnish soften 
under heat. Polymerization cross-links the varnish constituents, chang- 
ing the soluble, penetrating resins into an infusible, insoluble mass of 
extreme bonding strength that cannot soften or run at extreme tem- 
peratures. The bonded molecules produce a compound that is dry 
throughout the most compact of coils, eliminating all soft or sticky 
spots. The resultant transformer is highly resistant to corrosion and im- 
pervious to attack from chemical fumes, alkalis, acids, salt water and oil. 


Polymerizing varnish also has excellent dielectric properties and 
helps reduce the sound level by bonding the laminations and com- 
ponents together. 


Long drying and baking cycles and the use of polymerizing varnish 
are standard features on Hevi-Duty transformers. You can be sure 
of obtaining these features by specifying Hevi-Duty transformers or by 
writing the following into your specifications: ‘‘Double Impregnate 
Coils and Core with Polymerizing Varnish; Bake until Varnish is 
Completely Cured.” 

For more information 
on Hevi-Duty Dry 

Type Transformer 
design features, write for 


Bulletins 100 and 200. = 
A DIVISION OF iC} —| BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 


industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces » Dry Type Transformers * Constant Current Regulators 
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On the other hand, we have the 
argument that if we require the 
larger current-carrying capacity in 
the grounding conductor, then we 
should provide for the same cur- 
rent-carrying capacity throughout 
the grounding path. Therefore, the 
neutral size would always equal at 
least that of the minimum ground- 
ing-conductor size. 

As I noted above, this problem 
has come to the attention of the 
Code-Making Panel No. 5, and I am 
sure that it will come up with a 
definite resolution of this problem. 

As for my personal feelings in 
the case, whenever I have to design 
such a system I always require the 
neutral to be sized at least as large 
as the service grounding conductor 
to be tied on to it. The utility-com- 
pany neutral, if smaller, either in 
a service drop or service lateral can 
dissipate the excessive heat or even 
burn off from excessive current 
flow, in most cases without causing 
any damage to adjacent property. 
The service drop is completely iso- 
lated from the property, and the 
service lateral is usually well-pro- 
tected underground. 

There is the possibility of the 
service drop falling and contacting 
persons. Such fallen wires are usu- 
ally well-exposed and visible and 
can be avoided by persons. Fur- 
thermore, a neutral break is not a 
serious personal hazard.—B.Z.S.— 
11/60/7 


Adjacent Areas— 
Aircraft Hangars 


Referring to paragraph 513- 
© 2(d) of the NEC, what con- 
stitutes “effectively cut off’? I note 
that the wording has been changed 
from that used in the 1956 Code in 
that the phrase “partitions” which 
are essentially ‘vapor tight” has 
been deleted, 

Let us assume a lean-to attached 
to an aircraft hangar and separated 
by a masonry partition containing 
a communicating door. A local in- 
terpretation stated that the lean-to 
area could be considered a non- 
hazardous area provided the door 
had a 13-hr. fire rating. I do not 
agree with this interpretation as I 
cannot see how the nature of the 
door has anything to do with the 
area being “effectively cut off.” 1 
believe that the lean-to area must 
be considered as a hazardous area 
if any type of door or opening oe- 
curs in the partition between the 
areas. Your comments will be 
appreciated.—R.J.R. 
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The oceasion for the revision 

e of Section 518-2(d) of the 

eode is recorded in the published 

Proposed Amendments of the 1956 
edition of the NEC as follows: 

“As written, the rule is subject 
to various interpretations, and is 
difficult to enforce.” 

As a result, Section 513-2(d) of 
the 1959 NEC was written to read: 

“Adjacent areas in which hazard- 
ous vapors are not likely to be re- 
leased such as stock rooms, electri- 
cal control rooms, and other similar 
locations, should not be classed as 
hazardous when adequately venti- 
lated and effectively cut off from the 
hangar itself by walls or parti- 
tions.” 

The fact that you have questioned 
the significance of the phrase “‘effec- 
tively cut off” is an indication that 
the intent of the revision has not 
been satisfied. This is further veri- 
fied by the fact that I also am 
unable to interpret this new phase 
with a background of authority. I 
am inclined to believe, however, 
that when the lean-to is adequately 
ventilated, and it is provided with a 
close-fitted door and a self-closing 
device, that the intent of the phrase 
“effectively cut off” is satisfied. The 
fact that the rule requires ventila- 
tion is an indication that some flam- 
mable gases may enter the lean-to. 
If the code intended to deny the use 
of door openings in a wall or parti- 
tion, I believe the phrase in ques- 
tion should read “and when effec- 
tively cut off from the hangar itself 
by (unpierced) walls or partitions.” 

The occasion for a fire door with 
a 14-hr fire rating may be influ- 
enced by insurance requirements. 
If the nature of the construction 
and the contents of the lean-to pre- 
sent an exposure to the hangar, 
it becomes apparent that the 
hangar and its valuable contents 
should be protected from such an 
exposure by an adequate fire door. 

What constitutes a cut-off? What 
constitutes adequate ventilation? 
How does one determine the re- 
quirements for an effective cut-off? 
Such are the questions which arises 
when code rules are general in na- 
ture, and not specific. As covered 
by Section 90-7 the authority en- 
forcing the code has the responsi- 
bility for interpreting such types of 
rules. 

If the hangar is required to be 
cutoff completely by unpierced walls 
or partitions, access to othér areas 
such as stock rooms, offices, toilets, 
etc. would be difficult. In fact one 
would have to leave the hangar and 
enter such areas through outside 
doors.—B.A.MeD.—11/60/8 
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The eyes of insects are less 
attracted to yellow light than 
white light — a fact which makes 
yellow ‘‘bug’’ lamps desirable 
illumination for outdoor living. 


Incandescent lamps made for 
outdoor use are protected from 
rain, snow, heat, and cold by 
glass which can withstand 
abrupt temperature changes — 
similar to the glass used in 
household baking dishes. 


THaTsNoT 
MEANT 
Ly seen 


Infrared heat and drying lamps 
are used for heat not light; to 
thaw frozen pipes, dry clothes, 
warm cold motors, quick dry 
film, dry paint, etc. 


THERE ARE OVER 


OF CHAMPION LAMPS FOR 
INDUSTRIAL AND COMMERCIAL USE 


CHAMPION LAMP WORKS, Lynn, Massachusetts 
CHAMPION INCANDESCENT-FLUORESCENT © your BEST BUY IN LAMPS 
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CENTURY MOTORS PULL HEAT OUT OF 42-STORY BUILDING 


Forty-two stories above Dallas, on top of the South’s 
tallest building, three Century 50 horsepower motors 
are driving induced draft fans to keep the Southland 
Center cool. 

Heat absorbed by air conditioning and refrigeration 
systems must be returned to the atmosphere as efficient- 
ly as possible. Increasing industrial, commercial and 
domestic water consumption makes it necessary to use 
systems which recirculate and conserve the cooling 


water. This cooling tower is part of such a system. 

Continuous driving of three huge multi-blade fans is 
necessary to the operation of this three-cell tower. The 
Century motors are subject to all sorts of weather— 
heat, moisture, rain, wind, corrosion. But they keep 
working —continuously. Century application engineers 
understand such requirements—call your Century 
District Office or Authorized Distributor. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities Cie ; 
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In the News 


Inspectors Meet in Regional Conferences 


Code interpretation and trends are dis- 


cussed at section meetings of the IAEI. 


Highlights of the International 
Association of Electrical Inspectors 
meeting in Portland, Ore., Reno, 
Nev., Portsmouth, N. H., and 
Kansas City, Mo., as reported by 
Electrical Construction and Mainte- 
nance editors, disclose widespread 
interest in keeping the NEC rules 
and interpretations in time with 
current technical problems and 
product developments. 


NW and SW Sections 


North and Southwestern Sections 
of the IAEI chalked up new attend- 
ance records when combined regis- 
trations at Portland, Ore., and Reno, 
Nev., totaled approximately 600. 


EK. F. Cogan, in a general report. 


on Association business activities, 
reported that the membership had 
reached a total of 84,000 and that 
the organization was now standing 
on a healthy financial footing. 

In a report pertaining to discon- 
necting means for 3-phase motors 
contained in mobile homes and 
trailers, Watson stated that the 1962 
National Electrical Code will con- 
tain stricter wiring standards for 
motor courts, and that trailer serv- 


ice-entrance requirements will also 
be included. Appliance loads in 
trailers, used as permanent homes, 
are placing excessive loads upon 
branch circuits and feeders alike, 
he said. And considerable thought 
is presently being given by NFPA 
Committee men to insistence upon 
standardized receptacles for 115- 
volt, 30-amp and 230-volt, 50-amp 
use. In cases where electric heat is 
involved, a 110-amp service would 
be a minimum, he continued, with 
two 50-amp, 4-wire supply sources 
feeding two separate non-paralleled 
units, and with interconnected 
grounding provisions also provided. 

A highlight of the Portland meet- 
ing was a discussion by S. J. Rosch, 
former consulting engineer for 
Anaconda Wire and Cable, who re- 
lated ambient temperatures to con- 
ductors in raceways. He stressed 
the importance of multiplication 
factors in code tables, declaring that 
definite hazards could materialize 
by neglecting factors relating to 
such characteristics voltage 
drop. 

In addition to 
tioned joint-session 


men- 
the 


the above 
speakers, 


R 


ELECTRICAL INSPECTORS elected to official family of Western Section, Inter- 
national Association of Electrical Inspectors at recent Kansas City convention 


includes: (L to R) secretary-treasurer—D. M. Lines, 


Topeka, Kansas; 2nd vice 


president—E E. Patterson, Oklahoma City, Okla.; Ist vice president—H. B. Love, 


Detroit, Mich.; president—W. P. Hogan, Jr., 
final session are International President P. <J 
retiring Western Section President W. E. Stewart of St 
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Chicago, Ill. With the group after 
Hicks, Jr., Providence, R. |. and 
Louis, Mo. 


INCOMING PRESIDENT, of the eastern 
section IAEl, J. D. O’Connell, New York 
was elected at the 36th annual 
meeting, held in Portsmouth, 


City, 
section 


N. H 


Reno meeting was addressed by 
H. G. Ufer, who presented an in- 
spiring message reminding inspec- 
tors of their public responsibility, 
while K. W. Swain, chief engineer 
of Chase-Shawmut, discussed in- 
terrupting capacities required on 
some modern systems and various 
types of fuses which could accom- 
modate such interruptive values. Dr. 
William A. Nielander, Arizona State 
University, analyzed the public- 
relations phase of the inspector’s 
job. 

In a series of three workshop ses- 
sions pertaining to proposed code 
changes in residential, commercial 
and industrial applications, a_ re- 
current topic was the growing use 
of non-metallic piping systems for 
water, thus defeating the tradi- 
tional means for grounding electric 
components. It was generally agreed 
that piping systems and metal struc- 
tural framing should be bonded, and 
that existing water pipes should be 
supplemented by driven ground 
rods as well. The inspectors further 
suggested that clearer code defini- 
tions be related to the use of plastic 
conduit and cable trays. 

In selecting officers for the com- 
ing vear, the Northwestern section 
elected Edward M. Tubbs, presi- 
dent; Eldon’ Shirley, Billings, 
Mont., first vice president; Loren 
Christensen, Salt Lake City, second 
vice president; and W. L. Gaffney, 
Tacoma, secretary-treasurer. 

Officers elected by the Southwest- 
ern section include Arthur P. Vesco, 
San Diego chief inspector, presi- 
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Save Time, Money 


Sneed lnstallations 
with... 


P-W 


CABLE SUPPORTING 
SYSTEMS 


P-W’s TYPE “E” 


AND CONTROL 


DROPPED OUT ANYWHERE. 


(PUNCHED 
BOTTOM) TRAYS—FOR POWER 
CABLES AND 
INSTRUMENT TUBING—ALTHO 
LESS EXPENSIVE, ARE STRONG- 
ER, VERSATILE AND SUPERIOR. 
CONTROL CABLE CAN BE 


PRIVATE AND PUBLIC inspection de- 
partments from New York City were well 
represented at the recent IAEI Eastern 
Section meeting at Portsmouth, H., 
including M. E. Newman (left), chief 
Borough inspector for the NYBFU; and 
J. W. Hager (right), Borough chief in- 
spector for the Department of Water Sup- 
ply, Gas and Electricity. 


dent; Charles R. Pierce, Fresno 
chief inspector, first vice president; 
Paul Davison, Mesa, Ariz., second 
vice president; Walter Reed, 
Orange County Building inspector, 
third vice president; and L. E. 
Lafehr, Alhambra, secretary-treas- 
urer. Representatives on the execu- 
tive council will be E. E. Carlton, 
candidate for the first vice presi- 
dent, IAEI, and A. C. Veit, Los 
Angeles County. Alternates are 
Barney Alverson and C. H. Hefner, 
with the secretary as an ex-officio 
member. All members of the execu- 
tive committee were returned to 
office with the exception of Lester 
Woldit, who is retiring from active 
service. In his place, Glenn S. Spears 
of Stockton was named. 


At the meeting, J. D. O’Connell, 
control director for the Consoli- 
dated Edison Company, New York 
City, was elected president of the 
Eastern Section for 1961, succeed- 
ing G. J. Bostley, Albany, N. Y. 
Other officers elected include: J. W. 
Mannix, Belmont, Mass., first vice 
president; C. L. Kelly, Sr., Bridge- 
port, Conn., second vice president; 
R. L. Lloyd, Washington, D. C., 
third vice president; V. E. Klein, 
Syracuse, N. Y., fourth vice presi- 
dent; and R. A. Jutstrom, South 
Weymouth, Mass., secretary-treas- 
urer. 

Improved Licensing and Inspection 
—R. W. Osborn, Vice President, 
District 7, NECA, St. Louis, Mo., 
gave a talk on a sound approach 
to licensing electrical contractors 
and improving inspection stand- 
ards. Mr. Osborn recommended 
county-wide licensing for electrical 
contractors in lieu of state or 
municipal licensing. And as an aid 
to electrical inspectors, he thought 
that changing their classification 
from “inspector” to “examiner” 
would simplify the task of promot- 
ing better pay for this group. 

Discourse on Adequate Wiring— 

John F. Roberts of the Edison 
Electric Institute gave a talk on 
“Housepower,” which he stated was 
a billion-dollar market. He pointed 
out that the “Live Better Electri- 
cally” national program will have 
ads in four outstanding magazines: 
Life, Better Homes and Gardens, 
Saturday Evening Post, and Read- 
er’s Digest. These four magazines 
have a circulation of 29,800,000. In 


These meetings at Portland and 
Reno were presided over by E. M. 
Tubbs, chief inspector of Belling- 
ham, and by Ernest Nelson, inspec- 
tor of San Leandro. 

Dates for next-year’s meetings 
were tentatively set for September 
11-13 in Boise, and September 17-20 
in Coronado. 


addition, Mr. Roberts stated that 
electric heating ads will run in sev- 
eral leading trade publications 
aimed at the building trade. 


Engineers, Contractors and _ Installers 
look for QUALITY, LONG LIFE, AND 
LABOR SAVINGS in their supports. That’s 
why more and more users are turning to 
P-W. Among our outstanding improvements 
are: CONNECTIONS that are quick and 
easy to install—PRE-CUT SYSTEMS sav- 
ing installation time—EXTENSION CON- 
NECTORS eliminating field cutting to com- 
plete runs— ADJUSTABLE HORIZON- 
TAL and RISER CONNECTORS to go 
over, under or around pipes, trusses, col- 
umns, etc. — BUILT-IN ADJUSTABLE 
DROP-OUT SECTIONS eliminate cutting 
out bottom of tray —STRAIGHT SEC- 
TIONS available in lengths up to 16’ 
(334% less connectors and less installation 
time over 12’ lengths). 

P-W SUPPORTS are available in hot 
dip galvanized steel or aluminum, in 
LADDER, EXPANDED METAL 
SOLID TRAYS in addition to Type “E”. ; 
All systems are interchangeable. Write for || esting 3-day program included talks 
Catalog 858-A. |by industry authorities and the 


For the utmost in service, contact the ap- | always-informative code-discussion 
propriate Representative in your territory || 


Eastern Section 


The Eastern Section of the In- 
ternational Association of Electri- 
cal Inspectors held its 36th annual 
meeting in the Wentworth By-the- 
Sea Hotel, Portsmouth, N. H., Sep- 
tember 25 through 28. An inter- 


DISCUSSING THE CODE at the recent 


or P-W direct, regarding inquiries and 
placing orders. 


INDUSTRIES 
11200 Roosevelt Blvd. 
Philadelphia 15, Pa. 


periods. Another highlight at this 
convention was a “Discourse on 
Adequate Wiring,” presented by 
seven speakers, each an expert in 
|his respective field. Also, leading 
|manufacturers exhibited a wide 
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| variety of new electrical products. 


Eastern Section !AEl meeting at Ports- 
mouth, N. H., was a favorite topic among 
delegates. Comparing notes after a code 
session are: W. R. Wehle (left), Wehle 
Electric Co.; and L. P. Nordholm (right), 
electrical inspector, New York Board of 
Fire Underwriters, both from Bingham- 
ton, N. Y. 
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James O. Covington of the Con- 
solidated Edison Company, New 
York City, presented “Adequate 
Wiring in a Complex Market” as 
his theme. In his talk, he revealed 
the tremendous success his company 
has had with their Adequate Wir- 
ing Program since its inception in 
1953. Since that date with reflected 
figures through 1960, 5,768 apart- 
ment buildings, containing 203,901 
apartment dwelling units, will have 
been rewired under their program. 


Mr. Covington attributed much of, 


their success to the cooperation of 
the electrical contractors and _ in- 
spectors plus an outstanding adver- 
tisement program with about 400 
of Con-Ed’s business representa- 
tives in their sales department 
promoting and selling wiring in as- 
signed territories. The program in 
the past seven years has far ex- 
ceeded their expectations with no 
leveling off indicated in the foresee- 
able future. 

“The Engineer Looks at Ade- 
quate Wiring” was a talk presented 
by A. J. Kleinberger, consulting 
engineer, New York City. Mr. 
Kleinberger stressed that the term 
“Adequate Wiring” should be ap- 
plied to new construction as well as 
to upgrading wiring in existing 
buildings, and that much of this re- 
sponsibility rests on the shoulders 
of the electrical engineer. 

Albert I. Pozner of the Pozner 
Electric Co., New York City, pre- 
sented “The Contractor’s Part in 
Adequate Wiring” as his talk and 
stated: “Contractors owe a great 
debt of gratitude to the utility 
company, the inspection depart- 
ments, electrical associations, con- 
sultants, and lending institutions, 
who have through their collective 
efforts and guidance, enabled this 
program to grow and contractors 
with it.” 


CODE MODERATOR Carl Dane, Win- 
chester, Mass., points to a NEC rule in 
answer to a question following the final 
code session at the Eastern Section |AEI 
meeting, held recently at Portsmouth, 
N. H. 
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THIS IS MAINTENANCE 


... WITH Sewttafe— 


BRACKET UNITS! 


Servicing wall or pole-mounted luminaires at ground Jevel 
is the most practical method because it is the safest, fastest 
and most economical. With “Servisafe’ Bracket Units, one 
man can relamp and clean luminaires within minutes in any 
kind of weather. There are no climbing or electrical dangers. 
And no costly auxiliary equipment is required. 

“Servisafe’ Bracket Units can be used for new installations 
or quick conversion of existing facilities. Supplied as complete 
packages ready for wiring and erecting, they can be mounted 
on walls, wood poles and other structures to provide year- 
round lighting efficiency with minimum main- 

tenance cost. 


FOR DETAILS AND SPECIFICATIONS, 


WRITE FOR BROCHURE PWB-59. 


THE THOMPSON ELECTRIC CO. 


P. O. BOX 873-D ° CLEVELAND 22, OHIO 
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motor 


The BRAWN is in the r 


which blasts cooling air 


fan cooled, 


and in the housing, which keeps out dust and moisture . . . and the external fan 


Worldé Most Kespected Motor” 
BROOK MOTOR CORPORATION 


3302-04 W. PETERSON AVE., CHICAGO 45, ILL. 
IN CANADA: BROOK ELECTRIC MOTORS OF CANADA, LTD, 
250 UNIVERSITY AVENUE, TORONTO 


Brook 


has 


ugged design, producing cool operation and long service life 


over the heat dissipating fins on the housing. 


The BRAIN is in the external centrifugal switch which positively disengages when 


motor has attained pre-set speed. Switch is on outside 
of motor for accessibility . . . just remove cap. No need 
to disassemble the motor or remove it from line for 
switch repairs. Same switch fits all sizes of motors... 
1 to 5 HP. 

You get real economy where dust, fumes or moisture 
are a problem. Dealers everywhere. Send for literature. 
SINCE 1904 


ELECTRIC 


MOTORS 


NEW 


SEE YOUR LOCAL 
ELECTRICAL DISTRIBUTOR 
OR WRITE FOR DETAILS 


POWER OUTLETS 


| Other standard models in fused or circuit breaker 


... U-L APPROVED 


MORE THAN 100 DIFFERENT MODELS 

IN FUSED OR CIRCUIT BREAKER 

- 4 TYPES FOR MOBILE HOME PARKS, 

FARMS, RANCHES, INDUSTRY, OUT- 
DOOR CONSTRUCTION! 


MODEL P-55-C as illustrated has a 50 amp, 250 
volt, 4 wire power receptacle protected with a 2 
pole, 50 amp circuit breaker. Also has a grounded 
type duplex receptacle protected with a 1 pole 
20 omp circuit breaker. 


COMPLETELY WEATHERPROOF 


@ Top hub and three KO's in bottom facilitate over- 
head or underground connections. Cover closes 
completely when in use. Can be padlocked. 


types with 15 or 60 amp, 3 and 4 wire receptacles. 


ELECTRIC PRODUCTS, INC. 


DEPT. EC, MANKATO, MINNESOTA 
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CHAIRMAN H. H. WATSON (G. E. Co.) 
of the NFPA Subcommittee on Trailers 
and Trailer Coaches gives electrical in 
spectors meeting in Kansas City a run 
down on proposed electrical standards 
which the committee hopes will be in 
cluded in the 1962 National Electrical 
Code 


During the code discussion pe- 
riod, it was brought out that the 
NEC should provide an appropriate 
code article to cover the installation 
of cable-trough wiring systems. The 
Eastern Section went on record re- 
questing that the NEC committee 
study this problem and provide the 
necessary code provisions to insure 
that proper installation will be 
made. 

Over 300 registrants participated 
in the formal and forum sessions. 


Western Section 


The Western Section, Interna- 
tional Association of Electrical 
Inspectors, held its 56th Annual 
Meeting in the Continental Hotel, 
Kansas City, Mo., Oct. 3-5. Approxi- 
mately 480 registrants and guests 
attended the 3-day educational con- 
ference open to members from 19 
states. 

A need for uniform understand- 
ing and interpretation of electrical 
safety standards and the impera- 
tiveness of full industry cooperation 
permeated the sessions. With the 
constant advance in electrical appli- 
cations, this need is greater today 
than ever before, noted Western 
Section President W. E. Stewart 
(St. Louis) in his opening address. 
Electrical inspectors hold a position 
of public trust. Proper discharge 
of duties requires the status of 
electrical inspectors to be raised 
above the levels of political intrigue, 
selfish personal interest, mistrust 
and doubt, Stewart added, 

IAEI is making considerable 
progress and gaining stature as an 
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NFPA ENGINEER Frank Stetka, Chicago, 
secretary of the National Electrical Code 
Committee, chairman, Code Panel Se: 
sion at Western Section, !AEIl conven 
tion in Kansas City, warns inspectors of 
Dec l 1960 deadline for proposed 
changes to present code 


organization, reported Interna- 
tional President Peter J. Hicks, Jr. 
(Providence, R. I.). Among the 
specifics he related: a greatly im- 
proved financial condition; in- 
creased requests for IAEI repre- 
sentatives on industry committees; 
greater participation in AIEE and 
other technical association activi- 
ties; more educational programs 
for electrical inspectors; a_ basic 
framework for increase in inspector 
status; development of good codes. 
Good building codes are only a legis- 
lative guide, he warned. To be effec- 
tive, they need proper administra- 
tion by qualified inspectors. A trade 
license and experience no longer 
constitute the prime qualification 
for an electrical inspector, he added. 
Basic training programs in human 
relations and technical advances 
must be established. Logically, im- 
provement in inspector status and 
compensation commensurate with 
ability and responsibility will fol- 
low, Hicks predicted. 

On the subject of inspector train- 
ing, Tom McGinnis, state super- 
visor, Bureau of Apprenticeship 
and Training, U. S. Dept. of Labor, 
Topeka, Kansas, agreed that public 
relations and public information 
training was the electrical inspec- 
tors greatest need. He urged full 
use of local communications media 

newspapers, radio, TV—to tell 
the electrical safety story; revealed 
that electrical inspector training 
classes can be set up by the Dept. 
of Labor Apprenticeship and Train- 
ing Division. 

That cities can successfully en- 
force their electrical codes was re- 
ported by Joseph P. Sestric, direc- 
tor of the Department of Public 
Safety, St. Louis, Mo. Of some 500 
homes inspected for electrical 
safety, 80°. required and got new 


CIRCLE F 


“U"-GROUND DEVICES 


... Section 220-3 (b) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 

(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “universal” outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantial energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
right. Contact your Circle F representative for compiete details, 


a 


(Jaq CIRCLE F MFG. Co. 


TRENTON 4, NEW JERSEY 
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saves time and money 


BLACKHAWK’S 


complete line of holding, anchoring 


1. Famous Blackhawk Snap-Strap for rigid con- 
duit is a time saver. Has exclusive “hold- 
bump.” Provides rigid contact support. 

2. Snap-Strap thinwall conduit — same style as 
the 700 line made to fit thinwall conduit. 

3. Beam Clamps. Heavy gauge pressed steel- 
plated. Complete with case hardened ‘Set screw. 

4. Conduit Hanger holds thinwall and rigid. Used 
with toggle bolt, wood screw and anchor. 
BLACKHAWK anchoring and fastening devices 

5. CALKING ANCHORS for machine screws, 
for use in hard brittle material. Caulking tool 
with each box. (Screws not included.) 

6. LAG SCREW EXPANSION SHIELDS of hard 


and fastening fittings 


a 


zinc alloy, non-creeping. Less bolt binding. 


7. WOOD SCREW ANCHORS, taoered rectan- 
gular hold causes side shearing action for | 


greater holding power. Screw cuts threads. 
Use in concrete, tile, plaster or masonry. 


8. SPRING TYPE TOGGLE BOLTS zinc plated, 


double wings lock tightly to screw under 
pressure. Prevent loosening by vibration. Round 
head screws, zinc plated, fully threaded. 


Write for Blackhawk’s complete catalog today. 


BLACKHAWK INDUSTRIES 


Dubuque, lowa 
Where The New Ideas Come From 


This is the NEW (iii 
and enlarged 
Adalet 
Selection and 
Specification 
Data you need. 
Includes new, 
full line of 
glass window 
instrument 
housings and 
larger under- 
writer listed 
explosion 
proof 
housings. 


Ask for 
Bulletin 
160. 


THE Adalat MANUFACT 


14300 LORAIN AVENUE 


URING Company 
CLEVELAND 11, OHIO 


Bulletin 160 


#Adalet MANUFACTURING COMPANY 


14300 LORAIN AVENUE 


© CLEVELAND 11, OHIO 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


ATTENTIVE LISTENER Thomas Chrysler, 
chief electrical inspector, Lorain, Ohio, 
gets answers to searching questions from 
Chester Tressel, chief electrical inspector, 
Canton, Ohio, and member of the West 
ern Section, executive committee 
Both attended Western Section, |AEI con 
vention in Kansas City 


services; 4,000 new receptacles were 
added and 3,000 others repaired, he 
noted. All this was accomplished 
without going to court. St. Louis 
has a court-upheld “right-of-entry” 
for city inspectors bent on uncover- 
ing code violations, Sestric revealed. 


Technical Sessions 


The need for thermal protection 
of fluorescent ballasts was explained 
by George E. Piper, product special- 
ist, Metals and Controls Division, 
Texas Instrument Company, Attle- 
boro, Mass. A ballast can be over- 
heated enough to cause a violent 
(explosive) failure without draw- 
ing enough current to blow a fuse, 
he stated, advising that ballasts 
should be protected by a device that 
responds to temperature, current or 
a combination of both. 

Inspectors were updated on the 
latest developments in aluminum 
cable, conduit and connectors by 
Roger Keith, Kaiser Aluminum & 
Chemical Sales, Inc., Newark, Ohio. 

Sessions were devoted to a discus- 
sion of the NEC and inspector field 
problems. In the first session Code 
-anel Chairman Frank Stetka 
(Chicago, Ill.) had NEC Committee 
members O. K. Coleman (Lafay- ) 
ette, Ind.); Barron Whittaker 
(New York City); H. H. Watson 
(Bridgeport, Conn.) ; and L. S. In- 
skip (Murray Hill, N. J.) to help 
answer questions. The panel assist- 
ing Wm. P. Hogan (Chicago), mod- 
erator of the Field Problems Ses- 
sion, included: H. B. Love (De- 
troit); Howard Jaberg (Cincin- 
nati) ; Charles Stasek (Cleveland) ; 
J. E. Fisher (Elkhart, Ind.) ; and 
Tom McGinnis (Topeka, Kansas). 
Among the subjects discussed, 
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PROMINENT MEMBERS of Minnesota 
Electricai Association, Inc. (contractor 
group) at Western Section, |AEI conven- 
tion in Kansas City included: (L to R) 
Wm. A. Ritt, past-president and perma- 
nent director; Harry Kane, manager; and 
Elroy Lehn who helped develop the as- 
sociation estimating manual. 


and the panel concensus on same, 
were the following: 

Higher Residential Voltages— 
Consideration is being given to 
higher utilization voltages in resi- 
dences particularly with respect to 
electric heating. 

Grounding — Double insulation 
on portable tools and appliances 
may not be too far off. This in- 
volves two distinct insulations any 
one of which could fail without 
causing a ground. There is some 
feeling that this insulation with a 
2-wire cord may be safer than pres- 
ent 3-wire grounding cords. 

Farm Loads—A 150-amp (mini- 
mum) to 200-amp service will take 
care of any future requirements for 
the average farm family. This will 
take up to 150 kw of connected load. 

Swimming Pool Lighting — A 
proposal has been made to limit 
swimming pool lighting circuits to 
15 volts through an isolating trans- 
former. Problem of making high- 
wattage lamps for 15-volt opeva- 
tion is posed. NEC committee lacks 
data on potential gradient in water 
or effect of chemicals used to treat 
water; also has difficulty document- 
ing swimming pool electrical acci- 
dents. 

Design Levels—There is a move 
on foot to upgrade the 5 watts/sq ft 
for office buildings to a higher level. 
Present value considered too low. 

Dual Breakers — Inspectors 
questioned an apparent trend to 
substitution of two breakers for 
one in panelboards; wondered if a 
UL approved 20-circuit panel might 
become a 40-circuit unit. 

Motor Overload Protection — 
Should two or three overflow pro- 
tective units be used on 3-phase 
motors? Henry Dreher, NEMA, 
New York, reported that during the 


IN THIS SIZE 


Whether you're interested in service entrance equipment or a safety 


switch, you need look no farther than this newest Heinemann circuit 
breaker unit. 

Far smaller than comparably-rated fused pull-outs, it carries a big 
200-ampere load—consistently, without any allowances for ambient 
temperature. De-rating—or any form of temperature compensation—is 
simply unnecessary. The breaker is magnetically actuated; there’s not a 
thermal element to be found. You can put this equipment next to heat 
lines, or inside a snow bank; it will always carry full-rated current, always 
trip as specified. 

And it’s easy to install. Wiring space is plentiful. So are knockouts 
(you can run-in conduit from any angle). Solderless screw-type connec- 
tors are another time-saver. 

Rated at 120/240V AC, two- or three-wire service, this unit is 
available with indoor or raintight, tamperproof outdoor enclosures. Either 
way, it costs less than what you are used to paying for fused equipment 
with 200-ampere capacity after de-rating. 

For full information send for Bulletin 1003 


HEINEMANN ELECTRIC COMPANY 


132 PLUM STREET <> TRENTON 2, N. J. 
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now... 
the perfect 


combination for 


Low Cost 


Pre-Insulated Splicing 


In Canada 
ESNA CANADA LIMITED 
12 GOWER ST., TORONTO 16, ONT, 
Export 
PHILIPS EXPORT CO. 
100 E. 42nd ST.. NEW YORK, N. Y, 


Wong 
NAN 


Buchanan “WIDE-RANGE” 
Pre-Insulated Splice Caps 
Just 1 size for 2 #18, 2 or 3 
#16, 2 #14, 1 #12 with 1 
#14—or equivalent 
combinations. 

Tough see-thru Nylon. High 
insulating value. Easy 
inspection. 


Buchanan 
Ratchet-Controlled 
tri-SURE-tools 

Just 1 size Hand or Pneu- 
matic. Fast acting — no adjust- 
ments — no wire twisting — 
load either side — splice caps 
self-positioning. 

Exclusive three-indent rolling 
action crimp provides peak per- 
formance — no puncturing of 


insulation. 
UL & CSA listed — 600 V. 
max. bldg. wire; 1000 V. 
max. in electric signs. @ 
Wriie for 
descriptive bulletin EC-11 


max. in fixtures—to 105°C. 
© subsidiory of 


Also UL listed for 1000 V. 


PRopucTs CORPORA’ 
HILLSIDE, NEW JERSEY 


ot so many 


years ago, 
a new line of 
wiring devices 4 
and wall plates 
walked in to 
make greatnames — 
look to their laurels. 
Now the laurels 
belong to... 


an SI ERRA 


Switches, Receptacles, Wall Plates 4 
—A complete line of wiring devices 
sold only through Electrical Distributors 


SIERRA ELECTRIC CORPORATION 
15100 South Figueroa * Box 85 + Gardena, California 
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WELCOME to the Western Section, IAE! 
past-president’s group is given to Junior 
past-president W. E. Stewart, St. Louis, 
Mo., by senior past-president L. S. Crain, 
Lincoln, Neb, following election of new 
officers at Kansas City convention 


past year suitable questionnaires 


. prepared by UL were mailed to 14,- 


000 industry people. A 20% re- 
sponse resulted and the data is now 
being tabulated and analyzed by 
UL in Chicago to get an answer to 
this question. 


New Officers 


William P. Hogan, Jr., chief elec- 
trical inspector of Chicago, IIl., is 
the new president of the Western 
Section, I[AEI. Other officers elected 
at this convention are: Ist vice 
president—H. B. Love, Detroit, 
Mich.; 2nd vice president—Eldon 
Patterson, Oklahoma City, Okla.; 
secretary-treasurer—D. M. Lines, 
Topeka, Kansas. 

The 1961 convention of the West- 
ern Section will be held in Okla- 
homa City, Okla., September 25-27. 
The 1962 convention is scheduled 
for Chicago. 


Graybar to Launch 


Nationwide Lighting 
Program 


Graybar Electric Co. will launch 
a market expansion program di- 
rected at the relighting of commer- 
cial and industrial facilities. It is 
said to be the first such program 
ever to be undertaken by a whole- 
saler in the electrical industry. 

The new market expansion pro- 
gram, called the Lighting Action 
Plan, has received the support and 
participation of more than 200 elec- 
trical utilities, 12 of the largest 
lighting fixture manufacturers, the 
world’s largest lamp manufac- 
turers, and the electrical contrac- 
tors who will be the primary users 
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MUTUAL PROBLEMS of state electrical! 
inspection work are aired at  presession 
huddle during Western Section, |AE! con- 
vention in Kansas City, by Leo Nagel, 
chief inspector, North Dakota State 
Board of Electricity, Fargo, N. D.; and 
Niles Knutson, Minnesota State Board 
of Electricity, St. Cloud, Minn. 


of the training and sales aids sup- 
plied by the program. 

The relighting modernization 
market represents a potential $5 
billion business, according to B. F. 
Benning, the Company’s General 
Lamp and Lighting Sales Manager 
and one of a team of executives whe 
introduced the LAP program at a 
press conference. “Add to this a 
related-product market (such as 
wiring) of approximately twice 
that amount, and you have one of 
the most dynamic profit markets in 
the electrical industry,” he said. 

Locally, for the electrical con- 
tractor, Benning estimated that the 
potential for fixture sales alone 
would amount to about $1 million 
in relighting for every population 
group of 25,000 people in the 
country. 

The new marketing program, 
built around a line of specially-en- 
gineered lighting fixtures, is based 
upon the increasing need for im- 
proved levels of illumination § in 
“older” commercial and industrial 
facilities. Generally, older construc- 
tion refers to buildings erected 
prior to 1950. Construction since 
then has incorporated new tech- 
niques of lighting, which provide 
higher illumination levels. This, 
Benning pointed out, actually has 
spurred greater interest in the re- 
lighting modernization of older con- 
struction. 

In addition, lighting research 
projects in the last few years have 
stressed the need for considering 
the human factor in the perform- 
ance efficiency of any given visual 
tasks. Newly published standards 
of the Illuminating Engineering 
Society, for example, reflect the 


Why be puzzled 


about time switches? 
...SPECIFY PARAGON 


the 40-amp T-rated switch line 


4000 Series introduces 
a new standard of safety 
and performance 


Complete 24-hour control for lighted signs, 
window displays, heating units, time sig- 
nals, ete. Up to 7 ON-OFF operations per 
day, with settings as close as 90 minutes 
apart. 

Safety factor 33% greater because of 
40-ampere tungsten design. “Make” and 
“brake” contacts float free to avert 
contact welding. Avoids costly call backs. 
ASTRO DIAL enables you to set time 
switch to go ON at sunset, OF F at sun- 
rise ... or OFF at any other preselected 
time. Spring-wound carryover keeps the 
4000 SERIES operating perfectly during 
periods when power has failed. 

Get complete details on the 4000 SERIES 
now. Write for Bulletin 5919. 


PARAGON 


ELECTRIC COMPANY 
1614 Twelfth St. Two Rivers, Wisconsin 


TIME IS MONEY...CONTROL IT WITH PARAGON 
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need for approximately twice as 
much light as was recommended 
for most seeing tasks during the 
1950’s. 

George H. Booth, Specialty Lamp 
and Lighting Sales Manager for 
Graybar, in introducing the sales 
and training aid part of the LAP 
program, said “this market de- 
mands creative selling on the part 
of manufacturers, utilities, and 
distributors, but especially by elec- 


SPLIT-BOLT SPLICES contractors’ 


: To sell this market, Booth warned 
IN HALF THE TIME! 4 that industry must “take the 
' 2 mystery” out of selling lighting so 
Send for free sample of “SCOTCHFIL” " : that fixtures can be merchandised 
BRAND Electrical Insulation Putty. See for - > age’ to the commercial and industrial 
yourself how it pads and insulates a split-bolt $6Crejea, user as simply as consumer appli- 
connector without mess. “SCOTCHFIL” is a te CO in, ances are sold. 
padding and filling insulating compound in To meet these needs, Graybar, 
handy tape form. A quick cover of “SCOTCH” oe Rete together with a selected group of 
BRAND Plastic Electrical Tape No. 33 com- oe go manufacturers, developed a stand- 
pletes the splice in one-half the usual time, by " ardized line of lighting fixtures 
actual field tests. WE geared to the requirements of the 
Fi 


"Bes relighti odernizatio arket. 
SEND FOR FREE SAMPLE — relighting m rnization mat 


This, Booth said, permits manufac- 
‘ers t 3s produce for high vol 
AND complete information. Write to 3M Co., = turers to mass produce for high vol- 


900 Bush Ave., St. Paul 6, Minn. Dept. EAA-110 ey ume production savings which, in 


COMPANY, ST. PAUL 6, MINN EXPORT: 99 PARK AVE., NEW YORK 16, CANADA: LONDON, ONT, fixtures in line with today’s recom- 


ano company (3M } mended lighting standards. 


¥ y The Lighting Action Program 
.. WHERE RESEARCH IS THE KEY TO TOMORROW ‘Sela. will provide contractors with a 
complete package of training and 
selling aids concerning fixtures, 
lighting requirements, and the mar- 
ket. The package, for example, will 
contain a new light meter designed 
especially for use in the program. 
Light weight This new light meter has a rotary 
Portable dial showing the recommended 
— ee minimum lighting level for differ- 
PORTABLE any other in its class ent areas within schools, offices, 
TRENCHER Completely assem- stores, industrial plants, ete. In 
bled, ready to go to using the meter, the diai is set for 
work the space to be checked, and a color 
@ Digs straight, reading made to determine if the 
curves, angles — no lighting is sufficient or below stand- 
special setup ard. 

@ Minimum of work- Also, in addition to sales aids and 
a little promotional literature, the program 
: ¥ will supply a super-simplified lamp 
ng oll and lighting guide to give the con- 
or 4" wide te 18” tractor and user a quick under- 
deep standing of the lighting needs in 

© Dealers in princi- any given amount of space. 
pal cities The LAP program will be intro- 
duced nationally by a sales force 


POW-R-SPADE GUARANTEES PRODUCT & PERFORMANCE) move tian 2000 Graybar per- 


sonnel and the marketing man- 
. . . for complete details phone us collect —or mail coupon... power of participating manufac- 
turers and utilities. Field meetings 
will be set up to bring suppliers to- 
STAMPINGS, INC., Dept. E, Rock Island, Illinois gether with contractors and _ utili- 
Please send details on POW-R-SPADE 4 ties to tell them of the program. 
& Sales training programs, manned 
by lighting specialists, will provide 
Company electrical contractors with infor- 
mation on how to design and sell 
actual lighting applications. 


Low cost 


Name 


Address 
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IES Annual Conference 
Held in Pittsburgh 


The Illuminating Engineering 
Society held its 1960 National Tech- 
nical Conference in Pittsburgh, Pa., 
September 11-16, and had a regis- 
tration of approximately 900 mem- FLOOD and AREA LIGHTING 
bers and guests—from all parts of 
the United States and Canada, and POLES - BRACKETS = FITTINGS 
from five foreign countries: Ber- 
muda, Japan, Mexico, the Nether- The Multi line of quality lighting equipment has been expanded with the acquisition 
lands, and Yugoslavia. of Nepo Mfg. Co. The combined Multi-Nepo- line includes rigid, hinged and pedestal 
The Conference was opened by pe See and mercury vapor luminaires and floodlights, brackets, mount- 
’ ings, fittings and accessories. For school, industrial, airport or hospital lighting, 
Charles L. Amick, chairman of the choose Multi, quality lighting equipment for nearly 40 years. 
National Technical Conference 
Committee, and presiding officer for 
this session. He presented Joseph : MULTI FLOODLIGHTS 
B. Browder, IES President, who re- 
ported on the Society’s activities 
during the past year. Included in 
his report was a discussion of the 
Society’s role in illuminating engi- 
neering research, through the IES- 
sponsored Illuminating Engineer- 
ing Research Institute, and a plea 
for more funds to carry on this im- 
portant work. President Browder CAT. NO. 
also pointed out that IES is creat- 7200A 
ing a profession, where one did not New Aluminum Enclosed Angle Type Floodlights—Alzak Finish, Wide or Narrow 
previously exist, and that it is Beam—for Incandescent 750-1500 Watt Lamps or Mercury Vapor 400 Watt Lamp. 
unique in that it has published a 
handbook—the JES Lighting Hand- 
book—based on its own eX, Ace MULTI-NEPO MERCURY LUMINAIRES 
and technical committee reports. 
Other national officer reports 
were made by G. Franklin Dean, the 
IES General Secretary, and by 
Richard G. Slauer, IES President- 
elect (for 1960-61 fiscal year). Mr. 
Slauer commented on the basic re- 
search carried on by the Society, Same general construction as 510CC for For use with Mercury Vapor or 
und asked “Has the Society accepted 
the challenge presented by the bril- 


: lots, playgrounds, etc. num head, Alzak reflector and 
liant work of Dr. Blackwell?” He stainless steel fastenings. 


answered this question by saying 


“IT don’t believe it has,” pro- CAT. NO. 510CC 
ceeded to outline what industry 
should do to bring the benefits of 
Dr. Blackwell's work to mankind. 


One-piece cast cluminum housing 
provides for ballast-in-head. Alzak 
reflector, prismatic glass refractor 
for use with 250W and 400W lamps. 


CAT. NO. A300 CAT. NO. 400P 


A mushroom luminaire with Mercury Vapor per- 
open Alzak reflector sealed imeter floodlight. An 
over glass, cast aluminum all-purpose outdoor 
base. For service station unit for building ex- 
plazas, patios, parks, prome- teriors, industrial and 
nades, campuses and other recreation areas, 
open areas. Utilizes 250W parking lots, etc. 
and 400W Mercury Lamps. - 


Write for literature on the complete line 
of Multi Floodlights and Nepo Luminaires, Send for your copy 


poles, fittings, mountings, etc. See our Cata- of catalog literature. 
log in Sweets. 


RICHARD G. SLAUER is the newly elect- 


ed President of the Illuminating Engi- 
neering Society for 1960-61. 
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THE FASTER WAY TO 
HANG THINWALL AND 
RIGID CONDUIT, PIPE, 
CABLE, BX, etc. 


USE IN MASONRY 


JUST DRIVE IN. 
AND DO THEY HOLD! 


VERTICAL THREADS (hardened 
steel — electroplated). Drives like 
a concrete nail into concrete block, 
green concrete, cinder block, mor- 
tar and similar materials. 


| DRIVES LIKE A 
COMMON NAIL 


ANNULAR THREADS ([reg- 
ular steel—electroplated). 
Threads "lock" with the wood 
fibres for up to 3-times great- 
er holding power. 


SIZES FOR EVERY JOB... 
AND EVERY MATERIAL 


@ DRIVE EASILY @ WON'T BREAK 
@ NEVER LOOSEN @ COST LESS! 


Send For ALES! 


MAIL TODAY FOR 
NEW “‘Hi’’ CATALOG 
(1 SEND SAMPLE "DRIVE-STRAP 


NAME 
FIRM 


STREET. 
CITY. STATE. 


HOLUB INDUSTRIES Inc. 


442 ELM ST. - SYCAMORE, ILL. 
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1960 IES Fellows 


President J. B. Browder an- 
nounced that six members of the 
Society had been elected to Fellow 
grade by IES Council, and _ pre- 
sented these individuals to the dele- 
gates in a pin-presentation cere- 
mony. These new Fellows, and their 
outstanding technical contributions 
on which this signal recognition 
were based, are as follows: 

G. B. Buck, district engineer, 
General Electric Co., Denver, Colo. 

For contributions in the measure- 
ment and application of light. 

Charles A. Douglas, assistant 
chief, Photometry and Colorimetry 
Section, National Bureau of Stand- 
ards, Washington, D. C.—For ap- 
plications of lighting to enhance 
aviation safety. 

O. Phelps Meaker, senior special- 
ist, Advanced Application Depart- 
ment, General Electric Co., Cleve- 
land—For visual comfort research. 

E. B. Noel, manager, Incandes- 
cent Lamp Design Engineering, 
General Electric Co., Cleveland 
For significant developments in 
electric lamps. 

Philip F. O’Brien, associate pro- 
fessor of Engineering, University 
of California, Los Angeles—For ap- 
plication of automatic computation 
to lighting problems. 

tollo Gillespie Williams, lighting 
consultant and director of Color Re- 
search, Century Lighting, Inc., New 
York City—For spectacular ap- 
plications of lighting. 


IES Gold Medal Award 


Another highlight of the opening 
session was the presentation of the 
Society’s Gold Medal to Willard C. 
Brown, “for universally meritorious 
achievement in the lighting field.” 
Mr. Brown, well known throughout 
the lighting industry in the United 
States and abroad, retired earlier 
this year from his position as man- 


WILLARD C. BROWN receives the Gold 
Medal of the Illuminating Engineering 
Society, which was awarded to him ‘‘for 
universally meritorious achievement in 
the lighting field,’ from IES President 
J. B. Browder, as J. F. Whitehead, chair- 
man of the IES Gold Medal Award Com- 
mittee, looks on. 
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ager of Lighting Education, Gen- 
eral Electric Co., Nela Park, Cleve- 
land, after 40 years of activity in 
a variety of lighting fields. He is 
a Fellow of IES, and a former 
President of the Society. 


Technical Papers 

A total of 40 technical papers 
were presented. This required 
parallel sessions during most of the 
Conference. Space does not permit 
a detailed review of these papers, 
but the following were covered. 

Five papers were devoted to light- 
ing research. These included: Ap- 
plication of Sodium Lamps to Pub- 
lic Lighting; Measurement of 
Visual Information Cues; BCD Ap- 
praisals of Luminaire Brightness in 
a Simulated Office; Further Data on 
Discomfort Glare from Multiple 
Sources; Portable Reflectance Me- 
ter. 

Two papers were devoted to resi- 
dence lighting: Large Luminous 
Elements in Residential Design; 
Lighting Go-Round for the Sixties. 

Four papers were presented on 
roadway lighting, three on ballasts, 
and four on photometry. 

Eight papers were devoted to 
lighting applications. These were: 
Darkroom Lighting Systems; Prog- 
ress in the Development and Ap- 
plication of Static Converters for 
High Frequency Fluorescent Light- 
ing; Lighting of Airport Service 
Areas; Design and Performance of 
an Inset Runway Light; Perform- 
ance of Air Handling Troffers; 
Maintenance Factors for Interior 
Lighting; Engineering Designs for 
Residential Lighting; and Light 
Transmitting Plastic Enclosures 
for Outdoor Lighting Equipment. 

Fourteen papers were devoted to 
licht sources. These included: De- 
sign of Fluorescent Lamps for 
Photoduplicating Service; Multi- 
laver and Flexible Single Layer 
Electroluminescent Lamps; Ce- 
ramic Multilayer Multicolor Elec- 
troluminescent Lamp; A New 
Two-Level Lamp for Residence Ap- 
plication; Developments in Quartz 
Infrared Lamp; 40-Watt Fluores- 
cent Lamp With Higher Output; 
Interflections in Aperture Lamps; 
Design and Characteristics of Aper- 
ture Fluorescent Lamps; Aperture 
Fluorescent Lamps—Applied; Com- 
puter Programming for Controlled 
Fluorescent Lighting; Color of 
High Pressure Mercury Lamps; 
The Effect of Operating Position 
and Circuit Variations on Mercury 
Lamp Characteristics; Design and 

Application of Outdoor Fluorescent 
Lamps; and Air lons Using Ultra- 
violet Lamps. 
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An evening session was devoted 
to what has developed into a high- 
light of every annual IES Confer- 
ence—the Lighting Progress Re- 
port. This was an illustrated report, 
and a demonstration of the newest 
in light sources, luminaires, light- 
ing techniques and control. It was 
assembled by the Committee on 
Lighting Progress, from research 
and development laboratories across 
the nation, and presented by M. K. 
Strang, Curtis-Allbrite Lighting of 
Canada, Ltd., chairman. 


Lighting Contest 


The run-off of the Applied Light- 
ing Competition, presented in two 
classes, was another event of great 
interest to the delegates. Class I 
covered Regional winners in resi- 
dential lighting, and Class II cov- 
ered Regional winners in commer- 
cial-industrial lighting. There were 
eleven entries in each class. 

Class I—Residential 
winners were: 

First Prize—Sylvan R. Shemitz, 
C. W. Mersick Electric Supply 
Corp., West Haven, Conn., for his 
entry on “A Living Laboratory for 
Light for Living.” 

Second Prize—Jack T. Cotting- 
ham, Portland General Electric Co., 
Portland, Ore., for his entry on 
“How to Live Happily—With 
Lighting.” 

Third Prize — Robert Haskell, 
Pacific Gas & Electric Co., San 
Francisco, for his entry on “New 
Lamps for Old.” 

Fourth Prize—Alfred Makulec, 
General Electric Co., Cleveland, for 
his entry on “High Footcandle 
Structural Lighting in a_ Resi- 
dence.” 

Class I]—Commercial-Industrial 
Lighting winners were: 

First Prize—Louis N. Goodman, 
Goodman & Associates, New Or- 
leans, for his entry on “Lighting 
Main Concourse, Moisant Interna- 
tional Airport.” 

Second Prize—William McCar- 
thy, Niagara Mohawk Power Corp., 
Buffalo, N. Y., for his entry on 
“Lighting the Amherst Lanes.” 

Third Prize—R. FE. Buell, North- 
ern Electric Co., Ltd., Halifax, N.S. 
(Canada), for his entry on “Shop- 
ping Center Restaurant.” 

Fourth Prize—D. Dana Price, 
Golomon & Rolfe, Houston, Texas, 
for his entry on “St. Theresa 
Church.” 


Lighting 


New Officers 


The newly elected officers of the 
Society are: President—Richard G. 


NOW.---cLose orrers... 


two new INTERCHANGEABLE trays 
for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 


Now, for the first time, two types of 
cable trays, one a ladder type and the 


4032 souTH 


other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- 
lem, while Cable-Strut, the basket type, 
is intended for the support of communi- 


(One-piece construction) 


cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have been thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consul? the yellow pages in your phone book under 


“Gratings” or “Conduits” for the one nearest you. 


| PRODUCTS DIVISION 


Lhe GLOBE Company MANUFACTURERS SINCE 1914 


PRINCETON AVENUE, 


CHICAGO 9, 
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COMPUTER 


DESIGNED 


DRY-TYPE TRANSFORMERS 


IMPROVED ACCURACY— 

GREATER EFFICIENCY — 
FASTER SERVICE — 
REDUCED COST 


Of the engineering design 
time normally required to 
prepare specifications for 
special transformer config- 
urations, by far the greatest 
amount is used in comput- 
ing the values of standard 
mathematical formulas. By 
using a properly pro- 
grammed digital computer 
to calculate these values, 
LAND-AIR is able to greatly 
reduce the time required, 
improve the accuracy of the results, 
select the most efficient of many 
possible design variations, and take 
advantage of the most economical 
manufacturing techniques. For cus- 
tomers requiring transformers of 
special capacity or having features 
not found on transformers selected 
from standard catalogs, insertion of 


their particular specifications into 
the pre-programmed computer will 
produce a DRI-TRAN design having 
characteristics which meet those 
individual requirements. 

All LAND-AIR DRI-TRAN products 
meet applicable NEMA and ASA 
specifications —for further informa- 
tion write or call— 


Laud IAbin INC. a subsidiary of California Eastern Aviation, Inc. 


13 uM 7444 WEST WILSON AVE. + CHICAGO 31, ILLINOIS * UNDERHILL 7-7550 


NEW Sky Witch 


W puts load and workmen 
at correct job height! 


work 
height 
easily 
varied 
with a 
touch 
of the 
controls 


6 BASIC 
MODELS 
+Options 


PORTABLE, HYDRAULIC 
... Charles’ New 


WORK-LOAD LIFT! 


Heights to 24 feet, loads to 2000 pounds! 
For construction, installation and mainte- 
nance __ this adjustable-height lift 1s a real 
workhorse around industrial plants and con- 
struction jobs. Sky Witch 1s especially good 
for installing and servicing overhead light- 
ing, wiring, conduit, hoists and machinery. 
Choices on mounting, power, safety features. 


CHARLES Machine Works, Inc. 


626 Birch St. © Perry, Okla. © FE 6-4404 


HELWIG 
CARBON 
BRUSHES 


Longer Brush Life 


Better 
Commutation 


Less 
“Down-Time” 


HELWIG brushes are precision-built 
to fit commutator and rings exactly. 
Ideal as replacement brushes be- 
cause they're equal in quality and 
specs to original equipment. Con- 
tact HELWIG today! 


Special RUSH Service available. 


HELWIG 


CARBON PRODUCTS, INC. 
2546 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service’ 
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SPEAKER at the special luncheon for 
Sustaining Members of the Illuminating 
Engineering Society, held during the 1960 
IES National Technical Conference in 
Pittsburgh, September 13, was M. | 
Allen, vice president—sa.es, Philadelphia 
Electric Co., Philadelphia, Pa. In his talk 
on “‘Cracking the Light Barrier,’’ he urged 
continued and stepped-up support of re 
search in the field of light and vision, by 
the Illuminating Engineering Research 
Institute, as a major factor in continued 
growth of the lighting industry. At left is 
George J. Taylor, chairman of the IES 
Sustaining Membership Committee 


Slauer, manager of Engineering, 
Sylvania Electric Products Inc., 
Wheeling, W. Va.; Vice President 
—J. R. Chambers, sales manager, 
Lighting Products Division, Apple- 
ton Electric Mfg. Co., Chicago; 
Vice President—G. Franklin Dean, 
supervising engineer of Lighting 
Service, Toronto Hydro-Electric 
System, Toronto, Ont., Canada; 
General Secretary—J. Dixon Mit- 
chell, regional engineer, South- 
eastern Region, Lamp _ Division, 
Westinghouse Electric Corp., Cham- 
blee, Ga.; Treasurer—William P. 
Lowell, Jr., manager of Technical 
Liason and Quality Control Depts., 
Sylvania Lighting Products Inc., 
Salem. Mass. 

Also elected to office were seven 
new regionai vice presidents and two 
directors. Newly elected regional 
vice presidents are: Great Lakes 
Region—Alston Rodgers, General 
Electric Lighting Institute, Cleve- 
land; Midwest Region—Richard D. 
Cohen, Glasco Electric Co., St. 
Louis; South Central Region—John 
Sharp Williams, 1V, Arkansas Power 
& Light Co., Little Rock, Ark.: 
South Pacific Coast Region—Roy 
H. Kreyser, Dept. of Water & Pow- 
er, City of Los Angeles; Pacific 
Northwest Region—Jack T. Cot- 
tingham, Portland General Electric 
Co., Portland, Ore.; North Central 
Region—Richard M. Smart, Syl- 
vania Electric Products Inc., Mel- 
rose Park, Ill.; and Northeastern 
Region—Robert L. Zahour, Wes- 
tinghouse Electric Corp., Bloom- 
field, N. J. 
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NISA News 


Presidents and secretaries of the 
association’s 40 chapters met in St. 
Louis, October 14-15, at Hotel Coro- 
nado for the 3rd Annual Conference 
of the National Industrial Service 
Association, Inc. 

More than 50 attended the two- 
day session which included discus- 
sions of better chapter organization 
and relations with the national 
headquarters. Dick Bradley, Brad- 
ley’s Electric Service, Corpus 
Christi, Texas, presided. 

Western Michigan and Great 
Lakes Chapter held a joint meeting 
at the Hoover Ball and Bearing Co. 
plant in Ann Arbor on October 17. 

California’s three NISA chapters, 
Northern California, Los Angeles 
and San Diego, met in San Fran- 
cisco on October 1, for an all-day 
program which included talks by 
L. E. Long, Wagner Electric Corp.; 
Don Freas, Thomes & Betts Co.; 
Mare Aynes, Louis Allis Co.; Ron- 
ald Clark, Phelps Dodge Copper 
Products; and J. D. Mays, John C. 
Dolph Co. 

The new NISA staff engineer, 
August A. Baechle, was among the 
speakers at the Pacific Northwest 
Conference at Grosvenor Hotel, 
Vancouver, B. C., October 21-22. 
Also addressing the members of the 
British Columbia, Oregon and Pu- 
get Sound chapters were E. C. 
Creelman, W. L. Stevens, Ltd.; 
G. A. Wilkinson, Marwell Construc- 
tion Co.; and R. White, Dow Corn- 
ing Corp. 

Shops were advised to improve 
their equipment and techniques and 
to train new men for the coming ex- 
pansion of industry in the Chicago 
area by a utility executive, Loren 
C, Trimble, Commonwealth Edison 
Co.’s director of industrial develop- 
ment. He spoke at a meeting of the 
Chicago Chapter on September 13 
at Petricca’s Restaurant. 

e 

William Pickett, president ; 
Thomas Gower, vice-president; and 
Orville Waller, secretary-treasurer, 
were re-elected to two-year terms 
by the Heart of America Chapter 
of NISA at the group’s meeting in 
Forsyth, Mo., October 14-15. 

e e 

Eaton Manufacturing Co.’s Ed 
Osinski and Vincent Turner were 
speakers at the Quaker City Chap- 
ter meeting October 12 in Philadel- 
phia, discussing adjustable speed 
drives and controls. 


Fire detection is big business! 
Cash in now with Kidde equipment! 


For years, schools, public buildings, businesses and 
homes have been waiting for an inexpensive, depend- 
able fire detection system approved by U.L. and F.M. 
Now you can sell them this vital detection system at a 
reasonable price. When you sell a Kidde fire detection 
system and install it yourself, there are thousands of 
dollars in potential profits for you. 


And, selling Kidde, you can be sure that you’re selling 
quality. For more than 30 years, Kidde has been the 
leader in fire safety. It’s a name you and your customers 
can trust! 


Find out more about Kidde fire detection components— 
and how you can use them to cash in on these most prof- 
itable markets! For more details, write Kidde today. 


Kidde Fyrindex detectors. Self-resetting, fast-acting, easy 
to install. Fixed-temperature units each protect up to 225 
sq. ft. Rate-of-temperature-rise models protect to 900 sq. ft. 
Combination rate-of-rise, fixed-temperature units each pro- 
tect 2500 square feet. All U.L. and/or F.M. approved. 


Control, rectifier, zone 
annunciator panels con- 
tained in one cabinet. 
Monitors up to ten zones. 
12 or 24 v., de. 


Kidde weatherproof 
alarm bells — 6”, 8”, 
and 10” diameter. Manual alarm pull for 
U.L.-approved. one or more stations. 


idde ® 


Kidde Ultrasonic & Detection Alarms Divisior 1185 Brighton Road, Clifton, N. J. 
| Walter Kidde & Company, Inc. 
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DATES AHEAD 


Self-adherin g 


E-2-CODE MARKERS 
SAVE MONEY 


SAVE TIME 


National Fire Protection Association 
Fall Conference, Columbus, Ohio, 
November 14-16. 


National Electrical Manufacturers 
Assn.— Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 14-18. 


Electrical & Home Appliance Show— 
Electrical Building, Balboa Park, 
San Diego, Calif., November 25-30. 


The Third National Conference on the 


Application of Electrical Insulation 
—Co-sponsored by the AIEE and 
NEMA, Conrad Hilton Hotel, Chi- 


cago, Ill., December 5-8. 


With E-Z CODES 
you grab the Tab... 
not the adhesive 


All give sure fool-proof lasting identifica- 
tion to any size wires. Thousands of 

stock items, letters, numbers, sequence, 
combinations. NEMA colors, etc. Stock 


materials: Vavi-Temp Cloth, Flame 


proof Aluminum Foil, oil resistant 
Vinyl-Plastic, super-thin Polyester all 
in] and length markers. 
Miniature and Sub-miniature sizes too. 


Free Samples, Literature and Name of Your 


Local Stocking Distributor. 


WESTLINE PRODUCTS 


A Division of Western Lithograph Company 


605 EAST 2nd STREET, LOS ANGELES 54, CALIF. 


Industrial Heating Equipment Associ- 
ation, Inc.—Dearborn Inn Dearborn, 
Mich., January 23-24, 1961. 


Plant Maintenance and Engineering 
Show—lInternational Amphitheatre, 
Chicago, I1., January 23-26. 


Intermountain Electrical Association 
—Annual conference, Hotel Ben Lo- 
mond, Ozden, Utah, February 2. 


Power & Communications Contractors 
Association—Annual convention, Sir 
Francis Drake Hotel, San Francisco, 
Calif., February 5-7. 

National Electrical Week—National 

promotion, February 5-12. 


National Rural Electric Cooperative 
Association—19th annual meeting, 


Write for catalog 


HOSE-M 


ELECTRICAL CONSTRUCTION & MAINTENANCE 


330 West 42nd Street, New York 36, N. Y. 


Please enter my personal subscription to start as soon as possible: 
0) $3.00 enclosed for one year* 


Please Print 
Title or Position 
SHome 


Nature of Company's Business .... 


I am in charge of elec. work—Yes(Q No[{] Operate a motor repair shop—Yes(]) 
*Above rates good only in U.S. Please write for rates in other countries, 


0 Send invoice 


NO POWER NEEDED for these Sound Powered 
TELEPHONES 


They operate in any emergency 
over a distance of many miles. 
Can be moved with the job as it 
progresses or serve permanently. 
Indoor and outdoor models. 
Selective ringing, 
common talking. 


cCCANN recerHone co., inc. 


25TH ST. & 3RO AVENUE. BROOKLYN 32.N. Y. 


NEW SUBSCRIPTION ORDERFORM 


Dallas, Texas, February 13-16. 


15th International Heating & Air-Con- 
ditioning Exposition—International 
Amphitheatre, Chicago, Febru- 
ary 13-16. 


3rd Biennial Electrical Trade Confer- 
ence and Expositicn—Sheraton-Park 
Hotel, Washington, D. C., February 


14-16. 
Upper Midwest Electrical Industry 
Convention Leamington Hotel, 


Minneapolis, Minn., February 19-22. 


National Electric Sign Association— 
Convention, Benjamin Franklin Ho- 
tel, Philadelphia, Pa., Feb. 19-22. 


Electrical Show—1961 Denver Electri- 
eal and Electronics Exhibit, Denver 
Hilton Hotel, Denver, Colo., Febru- 
ary 21-22. 


17th Annual National Wiring Sales 
Conference—Sherman Hotel, Chi- 
cago, Ill., February 23-24. 


3rd National Lighting Exposition and 
World Light Forum- -Coliseum, New 
York City, N. Y., March 8-15. 


Edison 
sales conference, Edgewater 
Hotel, Chicago, Ill, March 20-22. 


Annual 
Beach 


Electric institute — 


| 

| 

| 

| 

| 

| Institute of Radio Engineers, Inc.— 
| International Convention and Show, 
| Waldorf-Astoria Hotel and New York 
| Coliseum, New York, N. Y., March 
| 20-23. 

| 

| 

| 

| 

| 

| 


American Power Conference—Sher- 
man Hotel, Chicago, Ill., March 21-23. 


Nebraska lowa Electrical Council—4th 
Biennial Nebraska Electric 
Trade Show, Peony Park Audi- 
torium, Omaha, Neb., March 21-23. 
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Electrical Supply Trade Show—Spon- 
sored by the Electrical Association 
of Kansas City, Exhibition Hall, 
Municipal Auditorium, Kansas City, 
Mo., March 28-30. 


Electrical Trade Show—Sponsored by 
St. Louis Electrical Board of Trade, 
April 4-6. 

Northern California Electrical Indus- 
try Show—Sponsored by the Electri- 
cal Maintenance Engineers’ Associ- 
ation of Northern California, Brooks 
Hall, San Francisco, Calif., April 
5-9. 

Missouri Valley Electrical Association 

Annual engineering conference, 
Hotel President and Municipal Au- 
ditorium, Kansas City, Mo., April 
12-14. 


2nd Annual Alabama Electrical & Elec- 
tronics Exposition—Birmingham Mu- 
nicipal Auditorium, Birmingham, 
Ala., April 17-19 

National Association of Electrical Dis- 
tributors—53rd annual convention, 
Detroit, Mich., April 29-May 3. 

National Fire Protection Association 

Annual convention, Hotel Statler, 
Detroit, Mich., May 15-19. 

Pacific Coast Electrical Association, 
Inc.—Annual convention, Sheraton- 
Palace Hotel, San Francisco, Calif., 
May 17-19. 

Edison Electric Institute—Annual con- 
vention, New York, N. Y., June 5-7. 

Electrical Apparatus Service Associa- 
tion, Inc.—28th annual convention, 
Jack Tar Hotel, San _ Francisco, 
Calif., June 11-14. 

Western Plant Maintenance Show 
Pan American Auditorium, Los An- 
geles, Calif., July 18-20. 

Western Electronic Show and Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 22-25, 

American Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
Ill., September 1-30. 

Canadian Electrical Manufacturing As- 
socraticn—-Annual meeting, Shera 
ton Brock Hotel, Niagara Falls, On- 
tario, October 4-6 

National Electrical Contractors Asso- 
ciation—Annual convention, Wash- 
ington, D. C., October 9-14. 


GEORGE HILTON, Underwriters’ Labora- 
tories, Inc., Boston, Mass., takes a break 
after a lively code panel discussion at the 
36th annual IAE! Eastern Section meet- 
ing, held in Portsmouth, N. H. 


MisTER ELECTRICAL CONTRACTOR! 


@ YOU SHOULD BE IN FASTEST GROWING MULTIPLE MILLION 
DOLLAR PART OF YOUR CONTRACTING BUSINESS. 


INSTALLATION OF FIRE ALARM SYSTEMS 
IN HOMES OR STORES—BOTH NEW AND 
OLD 


We manufacture Underwriters’ approved 
fire alarm thermostats, also home fire alarm 
panels and bells. Thermostats may be en- 

Photo showing 8 in. bell of one 
LIFE SAVER §R. MODEL Cl cased in ceiling with only small thermo- 
static element, which looks like a button, 


showing below the ceiling. 


THERMOSTATS, PANELS AND BELLS 
AT MOST REASONABLE PRICES 


THERMOSTATIC 


ACT NOW! ELEMENT 


Inside view showing WRITE FOR LITERATURE AND PRICES 
mechanism of MODEL CI 


FIRE ALARM THERMOSTAT CORP., 55 West 23 St., New York 10, N. Y. 


for BIG choice 
for BEST choice 


Universal 


ELECTRIC POWER ano LIGHT PLANTS 


Now Universal gives you greater selection, greater capacity, .. . 
AND a greater market with one world-famous “dependability line” 
of electric plants. Satisfy every demand for emergency, occasional, or 
constant electric service. Choose from dozens of models — gasoline 
or diesel-powered, air-cooled or radiator-cooled, all voltages, all 
phases, manual or automatic controls. 


+t y UNIVERSAL MOTOR COMPANY 
* * 438 Universal Drive 
Oshkosh, Wisconsin 


Please send information on your newer, 


. Universal —_ line of electric power and light 
* ame. 
+ y of Oshkosh 


Addre: 
ELECTRIC PLANTS — MARINE ENGINES City 
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MINERALLAC 
“PULL-IN” 


COMPOUND 


No. 100 


LISTED 
and 
APPROVED 
by 
UNDERWRITERS 
LABORATORIES 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 


Approved by Underwriters Laboratories 
for lubricating wires and cables to facil- 
itate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Convenient pint, quart, 
Ye gal., gal. and 5 gal. cans. Available 
through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street, Chicago 7, Illinois 


MINERALLAC 


FOR QUICK, EASY 
Cable. Installation 


“EFFICIENCY” 


NESTED CONDUCTOR 


Nested conductor racks are compact and 
scientifically designed to carry cables equi- 
distant from center to center. Available in 
2, 3, 4, 5 and 6 bushing racks. 


Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


ELECTRICAL 


Among the 
Manufacturers 


Headquarters Announcements 


Hitemp Wires, Inc., Westbury, 
L. I., is now a division of the 
Simplex Wire and Cable Co., Cam- 
bridge, Mass., and will operate as 
The Hitemp Wires Co. George F. 
Rolfe continues as president and 
general manager. 

The American Brass Co., Water- 
bury, Conn., a subsidiary of the 
Anaconda Co., has changed its 
name to Anaconda American Brass 
Co. 

National Pneumatic Co., Inc., 
Boston, Mass., has acquired sub- 
stantially all of the assets of Jan- 
ette Electric Mfg. Co., Chicago, to 
be known as Janette Mfg. Co. 

Kuhlman Electric Co., Birming- 
ham, Mich.—Arthur Kaufmann, as- 
sistant general manager, in addi- 
tion to existing duties as vice pres- 
ident and treasurer. 

Preformed Line Products Co., 
Cleveland, Ohio—Thomas E. Sher- 
man, sales engineer, Power Indus- 
try Products. 

Westinghouse Electric Corp., 
Pittsburgh, Pa.—Frank H. Muns, 
manager of business systems, 
Lamp Div., Bloomfield, N. J. 

Wilbur B. Driver Co., Newark, 
N. J.—Ernest W. Swift, vice pres- 
ident of sales; Fred A. Locke, di- 
rector of sales engineering. 

Koppers Co., Inc., Pittsburgh, 
Pa.—Jack D. Rice, vice president. 

White-Rodgers Co., St. Louis, 
Mo.—William L. Mayo, product 
manager; Edward E. Harwood, 
sales manager, Original Equip- 
ment Manufacturer Div.; John H. 
Martin, sales manager, Wholesaler 
Div. 

Taylor Fibre Co., Norristown, 
Pa.—Harry L. Hildebrand, man- 
ager, Process and Design Engi- 
neering; John G. Musselman, man- 
ager, Fabricating Div. 

General Electric Co., Schenec- 
tady, N. Y.—O. L. Shay, manager, 
switchgear sales, Medium Voltage 
Switchgear Dept., Philadelphia; 
Stanley A. Gorski, manager of 
marketing, Appliance Control 
Depi., Morrison, III. 

Continental Electric Equipment 
Co., Cincinnati, Ohio—John M. 
Townsend, president and director; 
John B. Coitell, chairman of the 
board. 

Royal Electric Mfg. Co., Chicago, 
Il].—William H. Boyce, vice pres- 
ident, Industries Div. 

Sperti Products, Inc., 
nati, Ohio—Ray L. Sperber, 
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Cincin- | 
vice | 


UNIVERSAL 


NAIL-IT 


PAT. 2885169 


The New Hump Drive-it 
Strap has a sturdy 
head to insure Easy- 
Drive without 

bending or pulling 
out. Made of No. 

8 heavy wire. 
Zinc plating 
prevents rust. 


AVAILABLE FOR 
PLUMBER'S USE 


WRITE FOR FREE SAMPLES 
SOLD ONLY THRU LEADING ELECTRICAL WHOLESALERS 


THIEL TOOL & ENGINEERING CO.,INC, 


1417 N. MARKET ST. LOUIS 6, MO 


PORTABLE POWER 
YOUR costs 


3500 
WATT 


Other Sizes— 600 Watt to 
OOKW—All Voltages, Phases. 


USE POWER TOOLS WITH DEPENDABLE 


WIN POWER EL 


You save 4 big ways with a 

WINPOWER electric plant: 

(1) automatically idles plant when load 
is off . . . cuts fuel cost... 
lowers noise . . 


. extends engine 


ife; 

(2) costs less to buy... 
beat all competition; 

(3) speeds up production by supplyiee 
low cost, instant power on the job; 

(4) gives you long and dependable 
service backed by 35 years of 
manufacturing experience. Portable 
cradle units or two wheel dolly 
types. 

FREE BROCHURE AND COMPLETE INFOR- 

MATION SENT BY RETURN MAIL. 


WINPOWER MFG. CO. 


Dept. NEWTON, IOWA 


priced to 
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president and director of market- 
ing. 

Rockbestos Wire & Cable Co., 
New York, N. Y.—Alexander S. 
Basil, president. 

Gould-National 
St. Paul, Minn.—A. R. 
director of advertising. 

Circle Wire & Cable Corp., Mas- 
peth, L. I., N. Y.—S. Manuel Pearl, 
sales vice president. 

Delta-Star Electric Div., H. K. 
Porter Co., Inc., Chicago, Il.— 
Stuart W. Johnson, product sales 
manager of transformers, Electric 
Service Works, Philadelphia; Wal- 
ter E. Taylor, Jr., manager of 
engineering, and William F. 
Hiel, manager of manufacturing, 
Thomas Works, Lisbon, Ohio; 
George S. Arneson, director of 
marketing, Pittsburgh, Pa. 

Sierra Electric Corp., Gardena, 
Calif.—Robert E. V. Ramsing, na- 
tional sales manager. 

Chester Cable Corp., Chester, 
N. Y.—Henry S. Loeber, sales man- 
ager; Benjamin Levinson, chief 
engineer. 

Marquardt Corp., Van Nuys, 
Calif.—Stuart E. Weaver, vice 
president, marketing; Harry B. 
Horne, vice president, corporate 
planning. 

General Electric Co., Plainville, 
Conn.—John A. Kelly, manager, 
customer service and marketing 
administration, Circuit Protective 
Devices Dept. 

Black & Decker Mfg. Co., Tow- 
son, Md.—John L. Turnbaugh, 
plant manager. 

Edwards Co., Ine., Norwalk, 
Conn.—Randall S. Stevens, adver- 
tising manager. 

Square D Co., Park Ridge, Ill.— 
Ray W. Thompson, general sales 
manager, Marketing Div. 

Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J.—J. G. 
Slater, vice chairman of the board 
of directors; C. S. Menger, pres- 
ident; C. V. McKay, executive vice 
president. 

Minneapolis-Honeywell Regula- 
tor Co., Freeport, K. 
Lincoln, sales manager, Micro 
Switch Div.; Kenneth J. Cumming, 
sales manager, Marion Instrument 
Div., Manchester, N. H. 

Cornell Cables, Inc., Cleveland, 
Ohio—Robert Miller, sales man- 
ager. 

Bohn Aluminum & Brass Corp., 
Detroit, Mich.— Raymond J. Hodg- 
son, board of directors. 

J. I. Case Co., Racine, Wis.— 
A. Earl Lee, vice president, Mar- 
keting Div. 

The Philip Carey Mfg. Co., Cin- 
cinnati, Ohio—W. W. Rowe, Jr., 


Batteries, Inc., 
Penfield, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Everywhere . 


. . people prefer White-Rodgers 


electric heat wall thermostats—universally 
famous for styling, easy installation and years 
of trouble-free performance. 


* Sold under the brand names of 
more than 50 manufacturers. 
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CUTTING 


Clean, Even 

Openings 

in Concrete 
and 

Cast Iron 


To make large square openings through 
a 13-inch reinforced concrete floor, a 
construction firm decided on a Long- 
year diamond drill. All 60 holes were 
made with one 4-inch Longyear bit, and 
drilled in 6-10 minutes each. Another 
contractor drilled fifty 2-inch holes in 


WHITE-RODGERS CoO. 


ST. LOU!S 6, MISSOURI e 


TORONTO 8, CANADA 


POWER 


cast iron pipe with Longyear equip- 
ment and a single Longyear diamond 
bit. Actual drilling took only 1-2 min- 
utes to make a clean, even hole in the 
6-inch pipe. Call your Longyear dealer 
for more information on Longyear elec- 
tric and air powered drills and bits. 


Please send complete information on Longyear 
Diamond Bits and Industrial Drills. Also the 
name of my nearest Longyear dealer. 


NAME 


E. J. LONGYEAR CO. 


76 S. Eighth Street 
Minneapolis 2, Minnesota 
Phone: FEderal 9-7631 


FIRM 


ADDRESS 
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CALL THE 
ELECTRIC CABLE 
SPECIALISTS 


ABLES 


(WAREHOUSING DISTRIBUTORS 


for cables that your electrical supply house 
doesn't stock. 

Delivery from stock of the following — and 
many other — types of cable: 


SILICONES 

CONTROL — THERMOPLASTIC AND RR 

CORDS — S, SO, SJO 

FLEXIBLES — ASBESTOS, RRD, SILICONE, USE 
HIGH-VOLTAGE RR — SINGLE AND MULTI-COR. 
INTERLOCKED ARMOR — RUBBER AND VC 
MINING MACHINE 

PORTABLE AND RETRACTABLE REEL 
VARNISHED CAMBRIC 


Two warehouses to serve you — 
Cleveland 10 Pittsburgh 33 


1637 Collamer Ave. 1400 Nixon St. 
Phone MU 1-0225 Phone FA 2-6008 


Tell your electrical supply house 
to call Cornell first! 


On the Job... 
PORTABLE POWER 


eds Work! 
CaTS COST! 


KATOLIGHT 
Portable 


| 
OWER 


KATOLIGHT PORTABLE POWER PLANTS give your 
crews ‘‘plug-in’’ electricity anywhere, whenever 
it is wanted. Here is handy, dependable electric 
power to operate all types of power tools or to 
provide steady, bright flood lighting. 


Standard sizes and models for every portable, 
standby or continuous use from 350 watts to 125 
KW. 


Special Units up to 750 KVA to meet specific 
requirements. 


Yes . . . with instant, dependable electric power 
ont he job, work speeds up . . . costs go down! 


Write Today for Details! 


KATOLIGHT -rrorarion 


Box 891-53 


MANKATO, MINNESOTA 
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merchandising manager, Indus- 
trial Products. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—James F. Fenske, 
manager of sales, Norwood (Ohio) 
Works Electrical Dept. 


Regional Appointments 
NEW ENGLAND 


Radio Corp. of America: New 
England Communications,  Inc., 
Wellesley, Mass., representative. 
The Kirlin Co.: Richard Don- 
nelly Co., Suffield, Conn., sales rep- 
resentative for Connecticut and 
four western counties of Massa- 
chusetts. 
MIDDLE ATLANTIC 

Crouse-Hinds Co.: Richard F. 
Kidwell, regional manager, central 
New York region, headquarters in 
Albany; James E. Blake, regional 
manager, New York region; Rob- 
ert I. Browning, manager, Pitts- 
burgh region. 

Multi-Amp- Electronic Corp.: 
Burns Electric Co., Pittsburgh, 
representative for western 
Pennsylvania and northern West 
Virginia. 

Joy Manufacturing Co.: Jack K. 
Adams, manufacturing manager, 
Franklin, Pa., plant. 


SOUTH ATLANTIC 


National Electric Div., H. K. 
Porter Co., Inc.: Irvin C. Turner, 
branch manager, Charlotte, N. C. 

Crouse-Hinds Co.: Jay M. Wit- 
beck, regional manager, Charlotte, 
N. 

Progress Manufacturing Co.: 
LeRoy Stark, representative for 
southern Florida. 


EAST CENTRAL 


Joy Manufacturing Co.: C. A. 
Patten, works manager, New Phil- 
adelphia, Ohio plant. 

Square D Co.: Kurt Morris, mid- 
western region manager, head- 
quarters in Schiller Park, Illinois 
plant. 

Progress Manufacturing Co.: 
Charles F. Sibley, representative 
for eastern Tennessee, Alabama 
and the Pensacola, Fla., area. 

Owatonna Tool Co.: William M. 
Myers, district sales manager for 
Illinois with the exception of Chi- 
“ago. 

Olin Mathieson Chemical Corp.: 
James R. Whitlock, manager, sales 
office, located at Louisville, Ken- 
tucky. 

Wolverine Tube: R. C. Cash, 
sales manager, Chicago district; 
John P. Howland, sales manager, 
Birmingham district. 
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WHERE 
Buy 


Equipment, Materials, 
Supplies and Services for 


Maintenance—Repairs 


GIMBAL RING for GIMBAL RING for 
PAR 38, 46, 56 and R30, R40 and PAR 
the 64 sideprong 38 screw-base lamps 
lamps 


ATI THE SYMBOL 

FOR GOOD GIMBALS 
ATI quality features assure a better job, bet- 
ter appearance. 


Use ATI GIMBAL RINGS. They offer: 


1. Trouble-free, long-life construction. 

2. Cost saving adaptability and versatility. 

3. Attractive cadmium plate, brushed chrome 
effect, may be used as plated or will act 
as excellent paint base. 


Write, wire or call for details. 
ATI ALEXANDER-TAGG 


INDUSTRIES, INC. 
Hatboro, Pa. OSborne 5-7200 


Your Postmaster, 
ROBERT K. CHRISTENBERRY, 
Suggests: 


for faster and more efficient 


postal service ... learn the 


“A.B.C.’s” of good mailing habits! 


postal delivery zone 
number helps speed 
your mail! 


certain to include your 
return address on all 
letters and packages! 


that the delivery 
address is correct and 
complete! 


and 
Mail Early in the Day 
—lIt’s the Better Way! 
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SECTION 


(Classified 


OPPORTUNITIES 


DISPLAYED RATE 
& BUSINESS OPPORTUNITY 


PMPLOY Mt NT 


er inch, subject to Agency Commission 
UN 


minimum 
Positions wanted undisplayed rate 
rate payable in advance 


WANTED 


ELECTRICAL PRODUCTS 


by well established manufacturers agent to sell with 

distribution and power transformers to electrical 

contractors, jobbers and manufacturers in Phila 

delphia trading area 

RA-5433, Electrical Construction ag Maintenance 
Class Adv, Div., P. O. Box 12, N 6, N. ¥ 


“SAVE! SAVE! 


Buy accurate, 
WATTHOUR METER 
for any electric service, and buy for ,™ I! 
Also repair and recalibration service. 
HIALEAH METER CO. 
ECM 
Hialeah, Florida 


NAA 


WIRE and CABLE WHEN YOU NEED IT 
From Chicago you can get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 

Send for our latest stock sheet 
UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. Chicago 13, Ill. 
Branches: Los Angeles—H ouston—Denver 


FOR SALE 


USED ELECTRICAL EQUIPMENT 
MOTORS 600-150 HP 2300 Volt 3600 RPM 
Automatic Compensators, Single Phase Transformers 
Miscelianeous Small items 
For Complete Listing Call or a 


TUSCARORA PIPE LINE CO., 
P.O. Box 22 Harrisburg, Penna. sy 4-4952 


LEGAL NOTICE 


ST ATI ey NT REQ IRED BY THE ACT OF AUGUST 
2 1 MENDED BY THE 3 
» United States Code Section 2 
SHOWING THE OWNERSHIP 
NT, AND 
“IRCULATION 
or Electric al Construction and Maintenance, published 
Albany, New York for October 1, 1960 
lames and addresses of the publisher, edito 
nanaging editor, and business managers are Pub 
by MeGraw-Hill Publishing Company, Inc Ww 
i2Znd St., Y Edito 
Stuart, 
Managing | , Alice 
\ N Y 


Willian 


manager, Wallace ( 

42 t New York 36, N. Y 
MeGraw i Publishing 
est 42nd New Y. St 
vy more of stock are 
Chevalier, Trustees 
James H Metiraw, dated |! 2 
idified ; Donald ¢ MeGraw & Harold Wo 
Trustees under an Indenture of Trust) mb James 
Met aw, dated 7/1/37 as amended; McGraw 
individually; Estate of Mildred W “Graw, Donal . 
MeGraw and Catharine Mc ock, ors; 
ot 330 West 42nd Street, Ne ‘ 16, N ‘y Grace 
W. Mehren, 536 Arenas LaJolla, Calif; d 
Fund, Ine., 63 Wall St., New York DD | 
Co, P.O. Box 491, Chureh St. Station, 

y Touchstone & Co., c/o Wellington Fund, 
Claymont, Delaware 

known bondholders, mortgagees, and 

ecurity holders owning or holding 1 percent or 
? total amount of bonds, mortgages, or other securities 


ompany, 
de 


Donald ¢ iraw 
under Indent ure 


aragra 2 and include, in cases where 
stockholder or security holder appears upon the boo 
the comany as trustee or in ¢ 
he company as trustee or in a 
trustee is acting; also the statement 
xraphs show the affiant’s full knowledge 
circumstances and conditions undet 
holders and security holders who do not appear upon the 
books of the company as trustees, hold stock and secur 
ties in a capac ity other than that of a 48 ma fide owner 
fhe average number of copies of each issue ¢ ri 
publication sold or distributed, 
otherwise, to paid subscribers 
preceding the date shown above was: 41,52 
IN J. COOKE, Secretary 


the n 
during the 12 


i 


mont his 


Sworn to me this 15th day of 
September, 19¢ 


(My commission expires March 30, 1961 
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ELECTRICAL INSPECTION and code 
problems were topics of discussions be- 
tween B. A. McDonald, consulting editor, 
EC&M (left), and newly elected first vice 
president, J. W. Mannix, Belmont, Mass. 
(right) at the annual meeting of the east- 
ern section 


Minneapolis-Honeywell Regula- 
tor Co.: Richard F. Johnson, cen- 
tral area (Cleveland) sales man- 
ager. 

WEST CENTRAL 

Arro Expansion Bolt Co.: Wil- 
liam P. Gulliford, sales represent- 
ative for Minnesota, North and 
South Dakota, and northern Wis- 
consin. 

International 
Howard Larsen, 
Midwest district. 

C&D Batteries: 
sales representative, St. 
Minn. 


WEST 


Gould-National Batteries, Inc.: 
W. Frank White, manager, western 
region, NICAD Div. 

H. K. Porter Co., Inc.: James H. 
Joyner, manager, Hawaiian sales. 

Minneapolis-Honeywell Regula- 
tor Co.: Thomas H. Wilder III, 
manager, San Francisco branch 
sales office, Datamatic Div. 

Owatonna Tool Co.: John Hann 
and Robert Wilkinson, district 
sales managers for Oregon, Wash- 
ington and northern California. 

International Resistance Co.: 
Charles G. Smith, western district 
manager. 

Anchor Manufacturing Co.: 
Michel Brothers, Los Angeles, 
Calif., manufacturers’ representa- 
tive. 

General 
Stone, Jr., 
h 
ney, Calif. 

Controls Co. of America: Robert 
Hansen, sales and marketing man- 
ager, headquarters at Tempe, 
Ariz., Electron Div. 

Lindberg Engineering Co.: John 
E. Krickl, western district sales 
manager, headquarters at Downey, 
Calif. 


Resistance Co.: 
sales manager, 


John F. Feess, 
Paul, 


Electric Co.: A. D. 
West Coast sales repre- 
eadquarters at Dow- 


Go after the 
BIG MONEY 


in electrical 
maintenance 
and repair 


Keeping industrial and domestic electrical 
machinery “going” is a big-paying job for 
thousands of men—big today—and ever- 
growing, in this electrical age! Get into 
this promising line—grow with it into 
bigger opportunities and get really worth- 
while pay. Let this big, practical set of 
books show you how—as it has hundreds 
of other men. 


Electrical Maintenance 
and Repair Library 


5 volumes 2090 pages 1871 illustrations 


at the beginning 
through every 
testing, and re 


This Library starts you right 
and takes you, step-by-step. 
phase of connecting, altering 
pairing all types of electrical equipment It 
shows you how to install motors and gener 
ind ae. motors—how to inspect and 
— air starte locate trouble—test induction 
1otors—and Uc H MORE! Hundreds of dia 
grams make everything crystal clear Here are 
the best on-the-job practices of the expert 
that will help to put you in the big-pay class 
and rate you as an EXPERT electrical worker 


ators, 


book 


tro g 
Worth the price of the entire Library alone is 
the 3rd Edition of Stafford’'s Troubles of E'‘ec- 
trical Equipment, a handy book giving help‘ul 
mainter nformation, special trouble 
shooting « 3, explanations of symptoms are 
machinery troubles 
all designed to help y« 
electrical jobs done inater 


LOW PRICE — EASY TERMS 


Bought one at a time, the books in 


this Library would « 


to examine 
10 days without 


terms and the right 
te Library for 
obligation 


10-DAY FREE TRIAL = = = 


McGraw-Hill Book Co., Dept. EC-11 
327 W. — St., New York 36, N. Y. 


Send € 10 examination the Library of 
Electric n and Repair. satisfactory | 
will send $7.50 in 10 days and $8.00 monthly until 
the price of $39.50 is paid. If not wanted, I will 
return the books postpaid 


Pay for 
Library 
while you 
use it 


Print 
Name 


Address 
.. Zone 
Company . 


Position 


For price and terms Uv. 8., 
write McGrew Hill In € EC-11 
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Abolite 
Metal 

Ackerman-Johnson Co 

Adalet Mtg. Co., The 

Adam Electric Co., Frank 

Advance Transformer Co 

\lexander-Tagg Industries, Inc 

Allen-Bradley Co 69, 

Allis-Chalmers Mfg. Co 37, 

All-Steel Equipment, Inc.—Raco Dir 

American Biltrite Rubber Co., Boston 
Woven Hose & Rubber Div 

American Louver Co. 

American Steel & Wire Div. of U.S 

American Telephone & Telegraph Co 
Amprobe A Div. of Pyramid Insti 
Corp. . 

Anaconda Metal Hose 

Appleton Electric Co 

Arrolet Corp 

Arrow-Hart & Hegeman Electric Co 

172, 174, 


Lighting Div., The 
Products Co.. 


Jones 


Automatic Switch Co. 


Baker-Roos, Inc. 

Bell Telephone System 

Bethlehem Steel Co 

Biddle Co., James G 

Black & Decker Mfg. Co., The. .136, 

Blackhawk Industries 

Briegel Method Tool Co 

Brook Motor Corp 

Buchanan Electrical Prod. Corp 

BullDog Electrical Products Division 
I-T-E Circuit Breaker Co 165, 

Burndy Corp. 

Bussmann Mfg. Co 


Century Electric Co. 

Certified Ballast Manufacturers 
Champion Lamp Works 
Charles Machine Works, Inc 
Chase-Shawmut Co., The 
Cincinnati Time Recorder Co 


ircle F Mfg. Co. ; 
‘ircle Wire & Cable a Subsidiary 
Cerro de Pasco Corp 

lark Controller Co., The 
olumbia Cable & Electric Corp 
ornell Cables Inc 

ormish Wire Co., Inc 

rescent Insulated Wire & Cable Co., 
Inc. 
‘rouse-Hinds Co 


ot 


Fourth Cover, 
128, 129, 130, 


r 


Cutler-Hammer, Inc. 34, 
Dav-Brite Lighting, Inc 184, 
Dodge Corp., F. W. 

Dow Corning Corp. ae 
duPont De Nemours & Co., Inc.. 


Efficiency Electric & Mfg. Co 
Electrical Construction & Maintenance 
Enjay Chemical Company, A Division 

of Humble Oil & Refining Co 
Federal Pacific Electric Co 
Fire Alarm Thermostat Corp 
Fullman Mfg. Co. 


Garcy Lighting Div. of Garden City 
Plating & Mfg. Co. : 
Gedney Electric Co. 
® General Electric Co. 
Apparatus Sales Dw.....8, 18, 23, 
80, 
®@ Circuit Protective Devices Dept.. 
Silicone Products Dept. 
Wiring Device Dept. 
Gibson Mfg. Co. 
Globe Co., The 
® Graybar Electric Co., Inc 
Greenlee Tool Co..... 
Guth Co., Edwin F., The... 
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Advertising In This Issue 


+ 
45 


.Second Cover 


Heinemann Electric Co 
® Helwig Carbon Products, Inc 
®@ Henderson-Hazel Corp. 
Hevi-Duty Electric Co. 
Holophane Co., Inc. 
Holub Ind., Inc 
Hose-McCann Telephone Co., 
@ Hubbell Inc., Harvey 
@ Huenefeld Co., The 


Ideal Industries, Inc 

® International Register Co 
Circuit Breaker Co... 10, 
1-T-E Circuit Breaker Co., Walk 


vision 


Jet Line Gun Co 
Johns-Manville 


1c... 


150, 


45, 


26, 62, 


er Di 


Jones Metal Products Co., The 


Katolight Corp 
Kidde Ultrasonic & Detection 
Division, Walter Kidde & Co 
@ Killark Electric Mfg. Co. 
® Klein & Sons, Mathias 


Land Air, Inc., Subsidiary Jf Cal 
Eastern Aviation, Inc 

Leviton Co 

®@Lidseen of North Carolina, Inc 
Lighting Products Inc 
Lightolier, Inc 
Line Material Industries 
Longvear Co., E. J 


Mark & Co., Clayton 

McGill Manufacturing Co., Inc 
McGraw-Hill Book Co 
McPhilben Lighting Co. 

@ Me‘alcraft Products Co., Inc 
Midwest Electric Products, Inc 
Miller Co., The 

Minerallac Electric Co 
Minnesota Mining & Mfg. Co 

@ Multi Electric Mfg., Inc 


National Price Service 

National Supply Co 
ucts Div 

Niagara Transformer 


Pubular 
Corp 
Okonite Co., The 


@ Paragon Electric Co 
Paranite Wire & Cable Dis 
Wire Corp 
Pass & Sevmour, Inc 
Phelps Dodge Copper Products 
Plymouth Rubber Co., Inc 
Porcelain Products Co 


Pringle Electrical Mfg. Co 


@ Progress Mfg. Co., Inc 
P-W Industries, Inc 


Alarms 
, Inc 
64 


ifornia 


118, 


16, 


Prod- 


Essex 
56, 


orp 


Quadrangle Mfg. Co.. 


Ramset Fastening Inc. 

Rawlplug Co., Inc., The ‘ 
Republic Steel Corp 142, 
Revere Electric Mfg. Co 

Ridge Tool Co., The 

RLM Standards Institute, Inc 

Rodale Mfg. Co., Inc 

Rohm & Haas Co 


@ Rome Cable Div. of Alcoa 24, 
Royal Electric Corp 

@®S & C Electric Co.... 72, 

@ Sierra Elecince Corp 


Sola Electric Co., Div. of Basic Prod 
ucts Corp 
Sorgel E'ectric Co 
Square D Co 
Stampings Inc 
Standard ‘Transformer Co 
Steel City Elec'ric Co 
Steel & Tubes Division 142, 
Stephens Mfg. Inc. M 
Stonco Electric Products Co 
Sunbeam Lighting Co 
Svlvania Electric Products Inc... 38, 60, 


Third Cover, 1, 


144, 
Svstem Analyzer Corp.. 
@ Thiel Tool & Engineering Co., Inc 
® Thomas & Betts Co., Inc 


hompson Electric Co., The 


Union Carbide Plastics Co., Div. of 
Union Carbide Corp 


Universal Motor Co 
@U. S. Steel 76, 
@ Wagner Flec'ric Corp 50, 
® Westinghouse Electric Corp 
@ = Pittsburgh 52, 53, 198, 


Westline Products, A Div. of Western 
Lithograph Co 
Where To Buy 
White-Rodgers Co 
Whitnev Blake Co 
Wiegand Co., Edwin I 
Winpower Mfg. Co 
® Wiremold Co., The 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr 
EMPLOYMENT OPPORTUNITIES 

NOTICES 
Legal 

FQUIPMEN!I 
Used or Surplus New 
For Sale 


231 


These manufacturers advertised 


their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . NOVEMBER, 1960 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE, 
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World's largest exhibition building, 
COBO HALL occupies 10 acres 
of Detroit's Civic Center 


+ 


Square D Field Engineer Don Selby (right) and Mr. Gil Brandt, 
Project Electrical Engineer of Giffles and Rossetti, architect for 
COBO HALL, examining one of the drawout circuit breakers in 
the low voltage secondary portion of a Square D 2000 KVA 
double-ended unit substation equipped with nitrogen-filled 
transformers 


AMONG OTHER SQUARE D 
EQUIPMENT IN COBO HALL 
31 Control Centers 
28 Switchboards 


Easy, fast installation was a prime objective when eleven 

Square D unit substations went into COBO HALL. The var- 

ious sections of each substation were completely coor- 450 Panelboards 

dinated at the factory. Reconnection of those sections at 75 Contactor Panels 

the job site required a minimum of time and labor. 1 Dimmer Board 
Design leadership is very much in evidence in Square 10 Dimmer Panels 

D's broad line of unit substations. We suggest a three- 16 NEMA 4-Circuit Interrupters 

point comparison to prove the point—ease of installation, 120 Spotlight Control Panels 

minimum maintenance, maximum safety for both equip- 19,000 feet of Lay-In Duct 

ment and personnel. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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exactly 


where 
you 
need 


Crouse-Hinds 
Explosion-Proof 
Lighting Fixtures 
in ClassI, 
Group D 
location 


regardless of surrounding atmosphere? 


When there’s something in the air — explosive gases, ignitible dusts, 
corrosive fumes — Crouse-Hinds has exactly the light to give 
you lighting exactly where you need it — with complete safety! 


Lighting that’s safe to operate in explosive concentrations of acetylene... 
hydrogen ... gasoline vapors . . . organic, inorganic or metallic dusts. 
Lighting that stands up under the corrosive attack of acids, salts, alkalis. 


What kind of lighting do you need: Bench... area... flood? 
Incandescent . . . fluorescent ... mercury vapor? Permanent . . . portable? 


You'll find them all in the Crouse-Hinds catalog. It’s the only place you'll 
find lighting for every Class and Group under the National Electrical Code. 


Ask your Crouse-Hinds Distributor. 
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Crouse-Hinds Dust-Ignition-Proof Lighting Fixtures in grain elevator — a Class IL, Group G location 


Crouse-Hinds 
Vaportight 
Lighting Fixtures 


(CROUSE HINDS 


outdoor location svaacuseée | NEW 


. irmingh Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
New York Philadelphia Pittsburgh Portland, Ore. St.Louis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albany Baltimore Reading, Pa. Richmond, Va. 
Crouse-Hinds of Canada, Ltd., Toronto, Ont. Crouse-Hinds-Domex, S$. A. de C. V. Mexico City, D. F. Peterco, Sao Paulo, Brazil 
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